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LOI CAM DOAN
T6i xin cam doan ddy 1a cong trinh nghién ctru cua riéng toi. Cac sd lidu,
két qua nghién ctru néu trong ludn an 1a trung thyc va chua duoc ai cong bd

trong bt ky cong trinh nao khac.

Tac gia luan an

LE THANH QUANG
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LOI CAM ON

Tac gia xin chan thanh cdm on su giap d& quy bau cua Co s& dao tao:
Vién Khoa hoc Thuy loi Viét Nam, Vién Khoa hoc Thuy lgi Mién Nam d tao
diéu kién thuan loi cho tac gia thuc hién ludn an.

Tac gia xin giri 10i cam on sdu sac téi cac thiy hudng dan khoa hoc:
PGS.TS Théi Thanh Lwom - Trudng Pai hoc Kién Giang 1a ngudi huéng dan
khoa hoc da quan tam, gitip do tan tinh va tao diéu kién thuan loi trong subt
qua trinh thyuc hién luan an.

Tac gia xin chan thanh cdm on Ban 1anh dao Vién khoa hoc 1am nghiép
Nam B0 da tao diéu kién thuan loi cho tac gid thyc hién luan; TS. Hoang Van
Thoi - Vién khoa hoc 1dam nghi¢p Nam Bg, TS. Pham Ngoc Diing — Chi cuc
Kiém 1am Thira Thién Hué, ThS. Nguyén Trong Diing, PGS.TS. Pang Thai
Duong, TS. Nguyén Ngoc Minh - Pai hoc Nong Lam Hué, Ong Lé Hong En
chu tich xa Huong Phong da gitip do tan tinh cho tac gid thuc hién luan an.

Trong qua trinh thyc hién ludn an, tac gia da nhan dugc su dong vién, cd
vii va gitip d& quy bau tir cac nha khoa hoc,ban be dong nghiép. Téac gia xin ghi
nhd tit ca nhitng dong gop to 16n do.

Cudi cung, khong thé thiéu duoc 1a sy biét on sdu sdc toi ngudi than
trong gia dinh boi sy dong vién, cd vii, khuyén khich da tao thém nghi lyc,
quyét tam cho tac gia trong sudt qua trinh thuc hién luan an nay.

Nhan dip nay, tac gia xin chan thanh cam on va ghi nhé.

Tp. Ho Chi Minh, ngay 23 thang 05 niam 2024
Tac gia: Lé Thanh Quang
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TOM TAT LUAN AN

Dé tai ludn an “Nghién ciru moi quan hé giita sinh trudng cia riemg ban
trdng véi moi trwong ven bién Thira Thién Hué ”. Thoi gian nghién ctru tir ndm
2016 —2020. Muc tiéu tong quat 1 cung cip nhitng co sé khoa hoc dé chon l1ap
dia trong rimg Ban tring va xiy dung bién phap bao vé va cai thién moi truong
ven cira song va bién. Rung Ban tring duoc trong trén ba dang 1ap dia khac
nhau. S6 liéu nghién ciru vé sinh trudng cia rimg trong Bén trang va dic tinh
cta dit va nude duoc thu thap trong 4 nim. Phuong phap thu thap va xur 1y s6
liéu duoc thuc hién theo chi dan chung cua lam hoc, thd nhudng va k¥ thuat
moi truong.

Két qua nghién ctru da chi ra rang rimg Ban trang sinh trudng tot nhat
trén dat ngdp man véi thoi gian ngap tridu 5-6h/ngay. D6 sau ngap triéu trung
binh hang ngay 1a 80cm. D¢ cao dia hinh dudi 20cm so véi mit bién. Dat cat
pha sét & dang bun hoi 1ong. Pay 1a dang 1ap dia II theo hé thong phan loai lap
dia ven bién cua Ng6 DPinh Qué. Pic tinh cua dat phu thudc vao tinh phtrc tap
clia rimg trong Ban trang. Su gia ting tinh phuc tap cia rimg Ban trang dan dén
su ning cao pHmo, mun, ni to, phét pho, kali va ty 1é sét trong 16p dat tir 0 —
50 cm. Trai lai, sy gia ting tinh phirc tap cta rimg Ban tring dan dén sy suy
giam rat rd rét ham lugng AP, Fe*, SO va ty 18 thit va cat trong 16p dat tir 0
— 50 cm. Sy gia ting tinh phuc tap cta rimg Ban trang dan dén su suy giam rd
rét 6 min, ham lugng AI**, Fe?" va SO4* trong moi trudong nude. Sy gia ting
ham luong N, P va AI** trong 16p dat 0 - 50 cm anh hudng t6t dén sinh truong

13+

cua rung Ban trang. Su gia ting ham luong mudi, A" va Fe?' trong nuéc dan

anh hudéng xau dén sinh trudng cua rung Ban trang.
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ABSTRACT

Thesis "Study on the relationship between the growth of Sonneratia alba
plantations and the coastal environment of Thua Thien Hue". Was carried out from
2016 to 2020. The overall objective was to provide a scientific basis for site selection
for mangrove forest plantation of Sonneratia alb plantations for proposing protection
methods and for improving the estuarine and marine environment. The forest
plantations of Sonneratia alb were planted on three different sites. Data on the growth
of the plantations and the soil and water were also collected during the project period,
following the general guidelines of silviculture, soil, and environmental engineering.

The research results have shown that plantations Sonneratia alba grows best
on mangrove soil with tidal flooding time of 5-6 hours/day. The average daily tidal
depth is 80cm. Terrain elevation is less than 20cm above sea level. Sandy clay soil is
in the form of slightly loose mud. This is site type Il according to Ngo Dinh Que's
coastal site classification system. Soil characteristics were found to be regulated by
the complexity of plantations Somneratia alba. In particular, increasing in the
complexity of the plantation Sonneratia alba increased concentration of pH-H20,
Humus, Nitrogen, Phosphorus, Potassium, and clay in the soil layer from 0 to 50cm.
Conversely, an increase in the complexity of the plantation Sonneratia alba led to
decreased concentrations of AI**, Fe**, SO4* and the percentage of clay and sand in
the 0-50 cm soil layer as well as reduced the salinity, AI**, Fe?** and SO4*
concentrations in the aquatic environment. The study also indicated that the increase
in the content of N, P and AI** in the 0 - 50 cm soil layer had a positive impact on
promoting the growth of plantations Sonneratia alba. On the other hand, elevated
levels of salt, AI**, and Fe?" content in water limits the growth of the plantations

Sonneratia alba.
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Chir viét tit Tén goi day du

A (Nam) Tudi ciy ring

ANOVA Phén tich bién dong

B (kg) Sinh khéi

Bc (kg) Sinh khéi canh

Bew (kg) To6ng sinh khoi canh va 1a

BL (kg) Sinh khéi 14

Br(kg) Sinh khoi than

Bro (kg) Téng sinh khoi

C,T,S Cat, Thit va Sét

CCI Chi s6 canh tranh tan (Crown Competition
Index).

CHC Chat hiru co

CNM Cay ngap man

CV% Hé s6 bién dong

CS Cong su

Do (cm) Puong kinh goc

Domax — Domin

Bién d¢ bién dong duong kinh goc

DBSCL Pong bang song Ctru Long

Df Bac tu do

Dr (cm) Dbuong kinh tan

G (m?% cay) Tiét dién ngang than cay

H (cm) Chiéu cao toan than

Hwmax — Hmin Bién d¢ bién dong chiéu cao than cay
IUCN T chirc bao ton thién nhién quoc té
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MO DAU
1. it van dé

MOoi truong cung cip anh sang, nudc, dioxit carbon va 6 xy cho thuc vat.
Pat khong chi 14 gia d&, ma con cung cép cac chit khoang va nudc cho thuc
vat. Trong qua trinh séng, thuc vat lai tra lai dat cac chét khoang va nudc, déng
thoi thai 6 xy va nudc vao khong khi. Vi thé, rimg va méi truong (khi hau, dia
hinh, dit, hoat dong cua con nguoi...) co mdi lién hé chit ch& véi nhau
(Kimmins, 1998; Nguyén Van Thém, 2002).

Anh huéng cia rimg ngap min (RNM) dén moéi trudng 1a mdi quan tm
khong chi ctia cac nha sinh thai hoc va 1am hoc, ma con céa cac nha khi tugng—
thuly van, cac nha quan ly va bao vé moi truong, cac nha thuy loi... Nhitng thong
tin vé mdi quan hé giira rimg va méi trudng giup cho cac nha 1am hoc xay dung
nguyén 1y vé rimg va cac phuong thirc 1am sinh. Cac nha quan 1y va bao vé moi
truong st dung nhiing thong tin nay dé quan ly méi trudng va xay dung cac
bién phap xir Iy méi trudng. Cac nha thuy loi st dung nhitng thong tin nay dé
xay dung céac bién phap phong chdng 1 va lut, chéng song va dap vao cac cong
trinh thuy lgi, han ché xam thuc va x6i 16 dit ven sOng va ven bién...

Trudc ddy mot sb tac gia (Thai van Tring, 1999; Phan Nguyén Hong va
cs, 1999) da nghién ctru vé sy phan bd cia RNM ¢ ving ven bién nude ta. Mot
s tac gia cling da nghién ctru vé dic tinh cta dat dudi tan RNM (D3 Dinh Sam
va cs, 2005), lap dia RNM (Ngo Pinh Qué, 2003), sinh khdi RNM (Vién Ngoc
Nam, 1998; Nguyén Hoang Tri, 1999), sinh truéng va k¥ thuat tréng RNM
(Pang Cong Biru, 2006). Tuy vay, nhitng nghién ciru nay van chua lam rd dong
thai va mdi quan hé giita dic tinh cua dit va nude véi sinh truong cia RNM.
Thiéu nhiing thong tin ndy gay ra nhiing khé khan trong viéc ra quyét dinh veé

trong RNM, vé cac bién phap bao vé va cai thién moi treong ven song va bién.



Xuat phét tir nhitng van dé dat ra trén ddy, luan 4n nay phan tich dic tinh
ctia dat va nude dudi tin RNM, xac dinh mdi quan h¢ gifra dac tinh cua dat va
nude véi sinh truong cia RNM & khu vuc ven bién mién Trung. Rimg ngap
man bao gém rat nhiéu kiéu rimg khac nhau. Trong nghién ctru nay, luan 4n chi
phan tich mbi quan hé qua lai giita dic tinh cua dat va nude véi sinh truong cia
rimg trong Bén trang & khu vuc ven bién tinh Thira Thién Hué. Luan an nay tap
trung tra 10i 4 cau hoi chinh. Mot 13 13p dia anh hudng dén sinh trudng cta rimg
trong Ban tring nhu thé nao? Hai la dic tinh cua dt va nudc dudi tan rimg
trong Ban trang va dat khong c6 rimg (sau day goi 1a dat tréng) khac nhau nhu
thé nao? Ba 1a dic tinh cua dat va nudc c6 mdi quan hé véi rimg trong Ban
trang nhu thé nao? Bon 12 sinh truéng cia ring trong Ban trang phu thudc chi
yéu vao dic tinh ndo cua dat va nudc?

2. Muc tiéu nghién ctru
2.1. Muc tiéu tong quat

Cung cip nhitng co sd khoa hoc dé chon 1ap dia tréng rimg Bén tring va
xay dung bién phap bao vé va cai thién méi trudng ven cira song va bién.
2.2. Muc tiéu cu thé

Phan tich sinh trudng ciia rimg trong Ban tring trén nhitng dang lap dia
khéac nhau.

Xac dinh dic tinh cta dét va nudc dudi tin rimg trong Ban trang va dat trong.

Phan tich va xac dinh mbi quan h¢ gitta mot s6 dic tinh cua dit va nude
v6i sinh trudng ctia rimg trong Ban tring.

3. Pham vi nghién ciru

Pham vi nghién ctru cua luan an la mbi quan h¢ gitra dic tinh cua dat va
nudc v6i sinh trudng cua rimg trong Ban trang tir 1-4 tudi. Lap dia bao gdm 3
dang [ —III theo h¢ théng phan loai ciia Ngo6 Dinh Qué (2003). bac tinh cua dat

dudi tan rung tréng Ban tréng bao gém 10 chi tiéu: pHu20, pHxcL, mun (%),



dam tong s6 (N %), phdt pho (P205%), kali (K20 %), APPY, Fe?*, SO4%, thanh
phan co gi6i (%). Pic tinh cia nude bao gdm 6 chi tidu: pH; Oxy hoa tan (DO);
D6 mian; Fe**; AP tong s6; SO

Pia diém nghién ciru tai khu vie Con Té thudc cira bién Thuan An cia
tinh Thira Thién Hué. Thoi gian nghién ciru tir 2016 + 2020.
4. Y nghia ciia luin 4n

V& khoa hoc, luan an cung cip nhitng thong tin va dir liéu dé phan tich
mbi quan h¢ gilra rirng ngdp man véi déc tinh cua dat va nudc. Ve thuc tién,
luan 4n khong chi cung cdp nhitng co sé khoa hoc dé chon 1ap dia trong ring
Bén tréng, ma con ca bién phap bao v¢ va cai thién moi truong nhu han ché tac
hai cua I, lut, gi6 va song 16n, xam thyc va xo1 1o dat ven sOng va ven bién...
5. Nhirng két qua méi ciia ludn an

(1) Rimg Ban trang sinh truong tot nhat trén dat ngap man véi thoi gian
ngap tridu 5-6h/ngay. Do sau ngap triéu trung binh hang ngay 1a 80cm. Do cao
dia hinh dudi 20cm so v6i mit bién. Dat cat pha sét & dang bun hoi 10ng. Day 1a
dang 1ap dia II theo hé thong phan loai lap dia ven bién ctia Ngd Dinh Qué (2003).

(2) Pac tinh cua dat dudi tan rimg trong Ban tring thay ddi theo murc d6
phuc hop vé ciu tric cua ring trong Ban tring. Su gia ting tinh phirc tap cta
rimg trong Ban trang dan dén sy nang cao rd rét pHuzo, ham lugng mun, ni to,
phét pho, kali va ty 1& sét trong 16p dat tir 0 — 50cm, nhung lam giam ham luong
doc chat trong dat (A", Fe?', SO4).

(3) Su gia ting tinh phtic tap cta rimg trong Ban trang dan dén su suy
gidm 10 rét 0 min, ham luong AI**, Fe** va SO4* trong mdi trudng nudc.

(4) Sinh truéng cua rimg trong Ban tring phu thudc chit ché vao dic tinh

I** trong 16p dat 0 - 50cm

cta dat va nude. Sy gia ting ham luong N, P va A
dan dén su gia ting tinh phuc tap cua rimg Bén tring. Trai lai, su gia ting ham

luong Fe?* dan dén su suy giam tinh phtc tap ctia rimg Ban trang. Su gia tang



ham luong mudi, AI** va Fe*" trong nudc dan dén su suy giam tinh phuc tap
ctia ring Ban trang. Trai lai, su gia ting ham luong SO+ dan dén sy gia ting
tinh phtc tap ctia rimg Ban tring.
6. Céu triic ciia luin 4n

Céu tric ciia luan 4n ngoai phan mo dau, két luan va kién nghi, ndi dung
dugc trinh bay trong ba chuong.

Chuong 1. Tong quan tai liéu.

Chuong 2. Déi twong, ndi dung va phuong phap nghién ctru.

Chuong 3. Két qua nghién ctru va thao luan



Chuong 1
TONG QUAN
1.1. Nhirng thuit ngir dung trong luin an

Theo Cim nang nganh Lam nghiép (2006) va Thuat ngir LAm nghiép
CAu tric ring: d6 1a su to chirc va sap xép cac thanh phan cia ring theo khong
gian va thoi gian va 1a sy phan bd cac 16p cdy rimg theo chiéu thang dimg va
chiéu ndm ngang.

Cay gd: Thuc vat chi c6 1 than, than to va cao, than mang canh va 14,
than va canh hoa gd, vo day. Theo dinh nghia nay, cdy Ban tring (Sonneratia
alba J. E. Smith) 1a cay than go.

Chiéu cao toan than cay gd: Chiéu cao than cay ké tir goc dén ngon.

Chiéu dai tan cdy. Do dai tir cum canh 16n nhat con séng dén dinh ngon
cay go.

Chi s6 canh tranh tan (Crown Competition Index = CCI). Sé do dién tich
tan cdy gd che phu trén miat dat theo chiéu nam ngang trong mot khoanh rimng.

Chi sb phtrc hop vé ciu trac rimg (Structural Complexity Index = SCI).
Chi s6 biéu thi tinh phurc tap vé cdu tric rimg. S6 do tom tit anh hudng cua hai
hay nhiéu dic trung 1am hoc cua rimg.

Ctra song: Loai hinh thuy vuc dugce hinh thanh & noi song db ra bién, noi
chuyén tiép giita song va bién.

Pam pha: Loai hinh thuy virc ven b bién.

P min cua nude: PO man cua nude biéu thi ham lugng mudi hoa tan,
don vi tinh 14 phan nghin trén 1 lit nudc.

Puong kinh gbc cay gd: Pudng kinh than ciy gd & vi tri sat mat dat (5-
10cm cach mit dat).

Puong kinh tan cay gd: Do dai 2 dau cia tan cay gb & vi tri 1on nhat theo

chiéu ngang tir than cdy ding.



Pat trong khong co ring: Dat khong c6 cdy gb che pha kin mat dat.

Ham hoi quy: Ham s6 mo ta quan hé¢ gitra bién phu thudc vo1 mot hoac
nhiéu bién doc 1ap kém theo sai s6. Ham hoi quy 1a ham théng ké. Mdi quan hé
gitta bién phu thudc v6i bién doc 1ap duge nghién ctru bang phuong phap phan
tich hoi quy va twong quan. Ham hdi quy thudng duoc xdy dung bang phuong
phap binh phwong nhé nhat.

Ham hdi quy udc luong: Ham hoi quy duoc xay dung tir tdp hop nhiing
$6 liéu théng ké dé mo hinh hoa mdi quan h¢ gitra bién phu thudc vd1 mot hodc
nhiéu bién doc lap. Ham hoi quy udc lugng duoc sir dung dé du doan bién phu
thudce dua theo mot hodc nhiéu bién doc lap ma ca hai bién nay déu nam trong
pham vi cua tap dir liéu thu thap duoc.

Ham luong 6 xy hoa tan (DO). Khéi lugng (mg/l) 6 xy hoa than trong nude.

Hinh dang than cay gd: Ty 1¢ giita dudng kinh (D) va chiéu cao than (H),
nghia 1a H/D.

Lap dia ring: Mot tdp hop nhitng diéu kién méi trudng séng cua ring
(khi hau, dia hinh, dat, tham thuc vat, hoat dong 1am sinh ...) & mot noi nhat
dinh. Mot cach hiéu khac 1a mot khu vue duoc danh gia theo kha nang tao ra
san luong rimg. Viéc déanh gia dua trén t6 hop cic nhan té khi hau, dat, dia
hinh, tham thuc vat va hoat dong cua con nguoi.

Luong tang trudng thuong xuyén hang ndm: Lugng gia tdng ciia mot
nhan td diéu tra trén than cay gS (Puong kinh, Chiéu cao, thé tich than, trir
luong g6...).

Luong tdng truong binh quan: Lugng gia tdng trung binh cua mot nhan
t diéu tra theo thoi gian hay tudi cay gd va rimg.

Mat do rimg: S6 luong ciy hay tong tiét dién ngang hay téng thé tich

than cay trén mot don vi dién tich cua khoanh rung.



Quan xa thyc vat: Tap hop céac loai cdy trong mot hé sinh thai ring.
Thanh phan loai ciy ctia mot hé sinh thai rimg.

Rimng: Mot khoanh dat dugc bao phu boi nhitng ciy gd, cdy bui, tham
co, hé dong vat va vi sinh vat va giira chung c6 mdi quan hé qua lai v&i nhau
thong qua trao ddi ning luong va chat khoang. Rimg c6 kha ning ty tai sinh.
Theo FAO, rimng 13 mot khoanh dat tir 0,5 ha tré 1én ma c6 ciy gd cao hon 5 m
che phu it nhét 10% dién tich mat dat va mot céu tric tﬁng tan nhat dinh.

Rirng ngap mian: Rung duoc hinh thanh tir nhitng loai cay go, cdy bui va
tham co chiu duoc d0 man cua nudce thuy triéu & muc dd nao d6. Kiéu rung
phan bd ¢ nhitng ving dat bi ngap triéu.

Rumng trong: Rimg duoc tao 1ap bang cach trong hodc gieo hat trong qua
trinh trong rimg va khoi phuc ring.

Rung trong hdn giao: Rimng trong tir mot s6 loai cay gd khac nhau.

Sinh khéi: Khoi lugng cua mdt ca thé, mot quén thé, mot qu?m xa sinh
vat dang song. Thudn ngit sinh khdi ciing duoc dung dé biéu thi cho sinh khéi
clia toan bo cac vat sdng trong hé sinh thi.

Sinh khéi cay gd: Khéi lugng ctiia mot loai cdy gd, mot quan thé cay g
hay quan thu, mot quan xi cay gb dang song.

Thé tich than cay gd: Thé tich cua phan than cay gb.

Tiét dién ngang: Dién tich mit cat ngang than ca vo & vi tri duong kinh
gbc. Pon vi tinh tiét dién ngang than 1a m?. D, 1 duong kinh gbc clia cdy vi tri
sat mat dat.

Tubi rimg: Tudi cua nhitng ciy gb ké tir lic trong dén thoi diém nghién ctu.

Viing - vinh: Nhitng phan bién nam trong chd 16m vao cta dudng bo bién

hodc céc phan bién ven b c6 dao che chan bén ngoai.



1.2. Vai tro cia rirng ngap man

Rimng ngap man (RNM) 1a kiéu rimg dugc hinh thanh tir nhitng loai cay
g va cay bui séng trong diéu kién moi trudng ngdp nudc min & ven cira song
va ven bién thudc ving nhiét d6i va 4 nhiét d6i. Kiéu rirng nay phan bd chu yéu
& vanh dai 30° vi d6 Bic va 30° vi d6 Nam, tap trung & vanh dai 5° vi d6 Bic
va 10° vi ¢6 Nam. Nhiing loai cAy hinh thanh kiéu rimg nay thich nghi v&i moi
truong dat va nude chira nhiéu mudi va thiéu 6 xy.

Céc h¢ sinh thai rirng ngdp mdn 1a noi ¢ va sinh séng ctia nhiéu loai dong
vat hoang da nhu ca, tom, cua, chim va nhiéu loai dong vat khac. Cac hé sinh
thai rirng ngdp man dong vai tro rat quan trong trong cudc séng cia con ngudi.
Rimg ngdp min co tic dung han ché tic dong cua song, gioé bdo, han ché xam
thuc cua bién, chéng x01 mon, bao v€ cac cac cong trinh xay dung, nhét 1a hé
théng dé bién, bao vé con nguoi, gitr lai cac trAm tich, bao vé cac ran san hd va
nudi dudng cac nguén lgi thuy san (Vi Boan Thai, 2006; Vii Poan Thai va cs,
2007; Sriskanthan, 2006; IUCN, 2005; UNEP, 2005).

Rimng ngap min (RNM) 14 noi luu trit ngudn nude va cung cap gd va cui
cho nhitng cong dong dan cu séng ven sdng va bién. Chung 1a ving cung cap
ngudn hai san phong phu, noi bao tén cac chu trinh vat chat va ning luong,
phat trién da dang sinh hoc, dac biét 1a vai tro bao v¢ dai bo va cira song, han
ché x6i 10 va tac hai ctia bio, song ddi véi hé thong dé bién (Phan Nguyén Hong
va cs, 1993; Thai Van Trung, 1999). Theo UNEP (2018), RNM con gitp bao
vé cac dao khoi bi 1il vao mua bio, giam dugc 75% sirc gid tin cong cac dao.
Theo Mazda va cs (1997), cuong do va do cao cua song giam manh khi di qua
RNM. Tuy nhién, muc d can séng cia RNM phu thudc vao bé rong cia rirng,
loai cdy, mat d6 va chiéu cao ctia cac tang cdy rimg. Nghién ctru ctia Vi Poan
Thai va cs (2007) cho thay rimg Ban da 1am giam do cao song di 85%, giam

nang luong song xudng con 10 N/m? (trude dai rimg 13 163 N/m?).



Vé van dé bién d6i khi hau. Sy bién doi that thuong cia thoi tiét ciing
nhu thién tai (d6ng dat, song than, bio lut,...) dd xay ra va giy ton that rat to
16n & nhidu nudc trén thé gidi. Theo bao cdo ctia Chuong trinh méi trudng Lién
hiép qudc (UNEP, 2005) vé tac dong ctia muc nudc bién ting tai nhidu khu
RNM & 16 qudc gia Thai Binh Duong, hién tuong nuéc bién dang cao do su
thay doi khi hau dang de doa nhan chim cic khu RNM ¢ khu vuc Thai Binh
Duong. Lién hiép qudc canh bao trung binh 13% RNM ¢ Théai Binh Duong s&
bi pha hity do nudc bién dang cao. Cac dao bi anh hudng ning nhat trén thé
gidi 1a Samoa, Fiji, Tuvalu va cac dao cia Micronesia. Bao céo cho biét cac
dao qudc ndy c6 thé mat hon 1/2 RNM vao cudi thé ky niy. Bao cdo clia Ngan
hang thé giéi du bao Viét Nam va Bangladesh 1a 2 nudc dang phat trién bj thiét
hai ndng né nhat do hién tuong nudc bién dang. Phan 16n dit mau m& nhét cia
Viét Nam s€ bi chim ngap, dat nong nghiép va GDP déu chiu nhirng tac dong
xau (Dasgupta va cs, 2017).

Viét Nam 1a qudc gia c6 chiéu dai bo bién hon 3.200 km, véi khoang
3.000 hon d4o 16n nhé dang thuong xuyén hirng chiu tdc dong cua song, gio,
bao... V&i kich ban nuéc bién dang cao 1 m, nude ta c6 hon 40.000 km? ving
ven bién va cac dao bi tac dong; trong d6 dong bang Song Ciru Long va mot sd
dao b1 nhan chim, lam thu hep dién tich d4t san xudt nong nghi¢p va noi cu tra
cua hon 17 tri€u nguoi.

Vé van dé vé an ninh qudc phong. Vung bién dao dang dt ra hét sirc birc
thiét. Dé bao vé dit san xuét, bao vé cudc séng cua nguoi dan va bdo dam an
ninh qudc phong, viéc xdy dung va phat trién hanh lang xanh, chin song, gi6
bién dong vai tro rat quan trong. Trong diéu kién cuc doan vé lap dia, thoi tiét
khi hau khic nghiét va tic dong manh, thuong xuyén cia séng gio, bio, phat
trién vanh dai xanh ven bién va trén cac dim pha 1a viéc lam rat khé khin. Do

vay, trong ring tor mot so loai cdy chiu dugc ngdp man va song dugc trén dicu
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kién 1ap dia khac nhau & vung ven bién mién Trung nudc ta la van dé can dugc
dit ra. Tinh Thira Thién Hué c6 hon 128 km bd bién cting v6i hé ddm phé nudc
lo Tam Giang - Cau Hai 16n nhat Péng Nam A (21.600 ha) va ddm Lap An
khoang 1.600 ha. Nhitng ddm pha nay nam sau cac con cat chay doc theo bo
bién, nudc séng d6 truc tiép vao pha trude khi ra bién. Tinh Thira Thién Hué
cling 1 dia phuong c6 thoi tiét rat khac nghiét, thudng xuyén bi bao lut. Hang
niam vao mua lut, nude bién xam nhap sau vao dat lién, gdy x6i 15 nhiéu ving
dat ven bién, ven pha, cudn troi nhiéu nha cua, cay i, ao hd nudi tréng thuy
san, gy thiét hai 16n vé tinh mang, tai san ctia nha nudc va ngudi dan. Cac khu
vuc ven bién, ven pha cua tinh s& an toan hon néu c6 cac dai RNM phong ho ¢
bén ngoai chin song, han ché x6i 16, bao vé bd bién. Vi vay, viéc phuc hoi va
phat trién RNM trén dia ban tinh 1a hét sitc can thiét va mang lai nhiing loi ich
to 16n ca vé kinh té, x4 hoi va mdi truong.
1.3. Nhirng nghién ciru vé rirng ngip min
1.3.1. Nhirng nghién ciru vé rirng ngap min trén thé giéi
1.3.1.1. Di¢n tich va dic diém phén bo rieng ngdp min

Nhitng nghién ctru cua nhiéu tac gia (Twilley va cs, 1992; Spalding,
1997) cho thiy RNM phan bd & ving ven bién nhiét di va 4 nhiét d6i, trong
khoang 30° vi tuyén Bic dén 30° vi tuyén Nam, tap trung nhiéu nhéat & 10° vi
tuyén Bic dén 10° vi tuyén Nam. Theo Spalding (2004), tong dién tich RNM
ctia 114 qudc gia va vang 1anh thd 1a 15,6 triéu hecta; trong d6 16n nhat 1a &
chau A, sau d6 1a chau Phi va Nam M§. Theo FAO (2020), tai nguyén ring thé
gidi clia 236 qudc gia va ving lanh thd duoc bao cdo chi tiét sau mdi 5 nam keé
tir ndm 1990. Tir bao céo cua 113 qudc gia cho thay, dién tich rimg ngap man
vao nam 2020 1a 14,8 triéu ha. Hon 40% dién tich rung ngap man thudc 4 nude:

Indonexia (19%), Brazil (9%), Nigeria (7%) va Mexico (6%).
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1.3.1.2. Thanh phan lodi cdy ciia rieng ngdp mén

Thanh phﬁn loai cay, dién tich va dac diém phan bd rung ngdp man la
mbi quan tam cua nhiéu nha nghién curu. Nhiéu tac gid (Chapman, 1970, 1974;
Seanger va cs, 1983; Cintron & Schaeffer — Novelli, 1984) cho rang rimg ngap
man trén thé gid1 co khoang 59 loai thudc 21 chi cua 15 ho (Bang 1.1). Mot $6
tac gia (Saenger va cs, 1983; Ellison, 2008) cho réng khu vgc Bong Nam Ala
trung tam da dang sinh hoc cia RNM vé1 45 loai.
1.3.1.3. Anh hwong cua ldp dia dén rung ngdp mdn

Theo nghia hep, lap dia bao g@)m 3 thanh ph?m: khi héu, dia hinh, thd
nhudng. Theo nghia rong, lap dia bao gém 4 thanh ph?m: khi hau, dia hinh, thd
nhudng, thé gidi dong thuc vat. Noi chung, yéu t6 dé xac dinh lap dia ciing
trong déng nhu cac yéu tb xac dinh don vi dat dai.

Bang 1- 1: Loai cdy ctia rirng ngap min trén thé giéi.

Ngudn Ho Chi Loai
Chapman (1970) 11 16 55
Chapman (1974) 10 15 53
Seanger va cs (1983) 16 22 60
Blasco (1984) 16 22 53

Khi nghién ctru 1ap dia cia RNM, phan 16n cic cong trinh tap trung
nghién ctru 4nh hudng cia cac nhén t6 sinh thai dén sy hinh thanh va phat trién
RNM. Chapman (1974) cho rang c6 7 yéu té sinh thai co ban anh huéng dén
su phat trién cuia RNM. D6 1a nhiét do, thé nén, dit bun, su che chin, d6 man,
thity triéu, dong chay hai luu, bién nong. Aksornkoae va cs (1992) cho rang dat
1a nhan t6 chinh giéi han sy ting trudng va phan bd cia RNM.

Nhiéu cong trinh nghién ciru vé anh huéng ciia nhiét d6 khong khi dén

sinh truong ciia RNM déu di dén két luan 1a nhiét ¢ khong khi c¢6 anh huéng
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16n dén sy sinh truéng va s6 luong loai. Theo Spalding va cs. (1997), vang xich
dao hoac gén xich dao, noi ¢ nhiét @6 khong khi trung binh nim 26 — 27 °C,
1a diéu kién thuén loi cho sinh trudng cia RNM. Néu trong nam co nhiéu thang
nhiét do cua nudc bién < 16°C thi s& khong XUt hién RNM. Néu nhiét do nudc
bién tir 16°C — 18°C thi chi c6 rimg Méam phat trién. Tir 18°C — 20°C chi ¢o
rimg Trang phat trién. Khi nhiét d6 ctia nudc bién ludn 16n hon 20°C, thi méi
bat dau xuét hién rimg Pudc.

Chapman (1977) cho rang RNM chi phat trién khi nhiét d6 ¢ thang lanh
nhit cao hon 20°C va bién d6 nhiét dao dong theo mua khong qua 10°C. Nhan
x¢ét cua Chapman gay nhiéu tranh céi vi trén thuc t& nhiét do trung binh thang
lanh nhét & mét sd noi duéi 10°C nhu phia Nam Nhat Ban, Hong Kong nhung
van c6 RNM du s6 loai rat it va phét trién kém hon cac ving khéc.

Rao (1986) cho rang d6 man 1a nhan té sinh thai quan trong nhit anh
hudéng dén sy sinh trudng, ty 1& sdng cua cac loai va phan bd RNM. Hau hét
cay ngap man déu sinh trudng tdt & nude c6 36 man tir 25%o dén 50%o d6 man
nude bién. Khi d6 min tang cao, sinh truéng cua cay kém, sinh khdi cua ré,
than, 14 déu thép dan, 14 sém rung. Yéu td 2161 han sy phan bd ctia RNM 1a su
thiéu vang mudi trong dat va nudc. Mbi loai cdy ngap man (CNM) chiu dung
mot do man nhat dinh. Khi d man trong dat tdng va téng bun gidm thi cay coi
coc, canh ngén, 14 cang nho va day hon.

Phan 16n cong trinh nghién ciru anh hudng ciia d6 man dén sinh truéng
ctia CNM tép trung trén céac loai cay thudc ho Pudc va ho Mam. Cay ring ngap
man séng tdt nhat & noi co do man tr 10 — 25%o, kém & nhiing noi c6 Ao médn
cao (40-80%o), bién mat ¢ noi c6 do min nhoé hon 4%o(Spalding va cs., 1997).
Khi d6 min rat cao (90%o), thi chi c6 mot vai loai Mam c6 thé séng duoc (Rao,

1986). Theo Koko (1986), nong do mubi tét nhat cho sy ndy mam va sinh
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truong ctia hai loai cay Pudc voi va Mam bién & Ardp Saudi 1 20%o, xau nhat
1a 60%o.

Nhiéu nghién ctru vé anh hudng cia thuy triéu va thé nén dén sinh truong
cua RNM. Do séng O cac bai léy ven bién nén RNM chiu tac dong manh mé
ctia thuy tridu. Su 1én xudng déu dan cia thuy triéu gy ra su ngap dinh ky cua
nude man trong mot khoang thoi gian ciia ngay da anh hudng tinh chat cta thé
nén va tac dong co hoc dén cay. Ché do ngap triéu va dic diém thé nén c6 lién
quan chit ch& voi nhau. Nhimg ving dat ngap khi tridu thip c6 thé nén dang
bun rat lodng va loang. Nhitng noi chi ngap khi tridu trung binh c6 thé nén dang
bun chat. Nhirng noi chi ngdp khi triéu cao, c6 thé nén 1a dang sét mém hodc
sét cung.

MGdi loai cdy RNM thuong chi thich ing véi mot loai dat va ché do ngap
triéu nhat dinh (Chan & Baba, 2009). Thong thuong, nhitng loai ciy cia RNM
thudng & ving triéu trung binh va triéu cao. Theo Aragones va cs. (1998), ciy
RNM phét trién tét trén dat bun Iy, noi boi ling phu sa, O Pong Nam A trén
ving dat bun lay c6 cac loai Pudc bop (Pung), Mam bién phat trién rat tot.
1.3.1.4. Ky thudt trong rirng ngdp mdn

Céc nghién ctru gan day trén thé gidi vé RNM ¢ giai doan vudn wom chi
yéu tap trung tim hiéu anh hudng cta cac nhan t6 sinh thai dén sinh trudng cia
cdy con. Hideki Hachinohe va cs. (1998) da khuyén cdo str dung bau nilon c6
kich thudc 12 cm x 20 cm, thanh phén rudt bau 100% dit bo vuodng tom hodc
bo dé bao ¢ do siu 0 - 40cm dé dong bau tao ciy con cho loai Pudc d6i, Pudc
bop, Ban trang, Mam bién, Xu 0i, Vet bong d6 va Da voi dé phuc vu trong
RNM trinh dién tai Benoa Port, Ba Li - Indonesia.

Nhitng ndm gan day, nhiéu t6 chtrc qudc té nhu Chuong trinh Phat trién
ciia Lién hop qudc (UNDP), Chuong trinh Méi truong cua Lién hiép qudc
(UNEP), t6 chtrc Nong luwong ctia Lién hiép qudc (FAO), Chuong trinh nghién
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ctru va quan 1y hé sinh thai rimg ngap man khu vuc chau A va Thai Binh Duong
cia UNDP/UNESCO (RAS/79/002) d3 cung cip tai chinh cho nhiing t6 chirc
chuyén mon cua cic nudc dé nghién ciru quan Iy RNM, Chinh phii ctia nhiéu
nude ciing di ban hanh cac chinh sach vé RNM, khuyén khich trong lai ring.
Theo Koko (1986), c6 3 phuong phap dugc ap dung tai mot s6 nude chau A do
1a trong truc tiép try mam, tréng bang cdy con gieo tao & vudn wom va trong
bang cdy con moc san trong tw nhién.

O Thai Lan, Puéc d6i va Pudc bop la doi tuong chinh dé tréng RNM.
Pudc doi dugc trong bang try mam va cdy con trong tai bau dat ty 1¢ séng trén
80%. Pudc bop trong tir tru mam c6 ty 1& sdng trén 94% (Aksornkoea va
Sanit,1996). Theo Chan (1996), Malaysia di trong dugc 4.300 ha Pudc d6i va
Pudc bop. Mat do tréng true tiép tru mam Pude doi 1a 6.944 cay/ha (1,2 m
x1,2 m) va Pudc bop 1a 3.086 cay/ha (1,8m x1,8 m). Tai Indonesia c6 2 k¥
thuat tréng dugc ap dung: tréng truc tiép béng try mam ty 1& séng dat 55 - 70%;
trong bang cay con 3-4 thang tudi co ty 18 sdng cao hon dat 85%. Mat do trong
theo quy dinh chung 14 2.500 ciy/ha. Loai ciy trong chu yéu 1a Pudc d6i, Pudc
bop va Vet du (Soemodihardjo va cs,1996).

Tai An Do da trong 5 loai cdy chinh 1a Mam ludi dong, Mam bién, Pudc
d6i, Pudc bop va Ban chua. Chung duoc trong bang tir try mam va cdy con
trong cac tai bau (c6 kich thude 4 cm x 10 cm). Céc loai Pudc doi, Pudc bop
va Mam bién trong véi cy ly 1,5 m x 1,5 m, (Untawale, 1996).

Pakistan trong 4 loai: Mam bién, Su, Pudc voi bang 2 phuong phap cay
¢6 bau va trong truc tiép bang try mam. O Bangladesh nguoi ta trong cac loai
Vet khang, Ban khong canh va Mam ludi dong bang ciy con trong ti bau va
trong truc tiép (Qureshi, 1996).

Tai Goa va Maharashtra, loai Mam den va Pudc bop trong thanh cac

dam co di¢n tich 225 m?, cay cach cdy 1,5 m; khoang céach gitra cac dam cay
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10 m. Phuong phap trong duoc ap dung 14 trong truc tiép bang try mam, trong
cdy con 1 ndm tudi ré trin va cdy con 1 nam tudi trong bau nilon. Két qua cho
thdy ty 1é song theo phuong phap trong truc tiép dat 75 - 80% dbi véi Pudc
bop va 20-30% dbi voi Mam den. Trong bang cay con ré tran dat 20 - 25% d6i
v6i Pude bop va 30 - 40% ddi voi Mam den. Trong bang cdy con c6 bau nilon
dat 80- 85% ddi v6i Pudc bop va 80-90% dbi voi Mam den. Nhu vay, trong
theo phuong phap ciy con c6 bau nilon c6 ty 1¢ sdng cao hon nhiéu so véi
phuong phap trong truc tiép va trong bang ciy con co ré tran (Untawale, 1996).

Siddiqi va cs. (1993) cho rang mirc 46 ngap tridu va d6 man thich hop 1a
nhan t quan trong quyét dinh dén sy sdng sot va sinh truong clia cay con méi
trong. Két qua thtr nghiém trong Mam den va Ban khong canh bang cdy con
trong bau nilon 6 - 7 thang tudi trén bai méi boi ven bién tai Bangladesh véi
cac loai cy ly tréng I2mx1,2m,1,5mx1,5mval,7mx1,7m cho théy ty
1¢ sdng ciia Ban khong canh tir 29 - 52%, trung binh 40%, trong khi d6 Mam
den 1a 70%. Tuy nhién, sau 6 ndm mat do con lai chi tir 1.100 — 1.600 cay/ha.
Theo Aksornkoae (1996) tréng DPuodc doi tai Pattani, Thailand vé1 mat do
10.000 cdy/ha (1,0 m x 1,0 m), ty 1é séng dat hon 80%.

Nhin chung, nhitng nghién ctru trong RNM trén thé gidi méi quan tim
nhiéu dén viéc lua chon co ciu loai cay va k¥ thuat tréng cho vung nudc man,
ma chua quan tdm dén viéc lya chon co cau loai cdy va k¥ thuat trong & ving
nuée lo, nhit 13 cac ving ctra song, ddm pha ven bién va ao nudi thay san nudc
lo & nhitng noi c6 bd bién sau, song ngan dbc, bai tridu nho, ting bun mong,
bao 1i bat thuong 1am thay d6i dot ngdt dong chay, ché do thuy triéu va d6 man

ctia nude nhu ¢ mién Trung Viét Nam, dic biét 13 tinh Thira Thién Hué.
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1.3.2. Nhirng nghién ciru vé rurng ngap man tai Viét Nam
1.3.2.1. Piéu kién hinh thanh rirng ngdp mdn

(a) Diéu kién khi hdu

B0 bién Viét Nam dai 3.260 km, trai dai khoang 14 vi 0, tir 8°25° Bic
(Ca Mau) dén 22°50° Bic (Mong Cai). No6i chung, rimg ngap min déu nim
trong d6i khi hau nhiét doi. Ring ngdp min ven bién nudc ta ndm trong hai
vung khi hau phan biét kha r rét (Phan Nguyén Hong,1991).

Vung thtr nhét 1a vung khi hau nhiét d&1 va 4 nhiét déi ¢ phia bac nude
ta, tir vi 0 16° Bic (Péo Hai Van — Pa Nang) dén 22°50° Bic (Mong Cai). O
vung khi hau nay chju anh hudng ctia ché 6 gié mua thudc khu vuc Déng nam
A. Khi hau ¢ ddy c6 hai mua rd rét — mia néng mua nhiéu tir thang 5 — 10; mua
lanh it mua tir thang 11 nam trude dén thang 4 nam sau. Trong mot nim c6 20-
25 dot gié mua dong béc, trung binh 3-5 dot/thang. Do anh hudng ciia gio mua
d6ng bac tir phia bac thoi dén, nén nhiét d6 khong khi co thé giam 4-5°C, tham
chi 10°C.

Vung th hai tir d¢o Hai Van (16° Bac) dén ban dao Ca Mau (8°25° Bic).
Day la vung nhiét dé1 gi6 mua can xich dao. Vung nay khong con chiu anh
hudng cia gio mia Pong Béc. Nhiét d6 trung binh nam tir 26-27°C; tong nhiét
d6 12 9.000 — 10.000 °C/ndm. Vung khi hau nay phan thanh hai mua rd rét — d6
1a mua mua va mua khd. Mula mua bat dau tir thang 5 dén thang 10, com mua
kho tir thang 11 ndm trudce dén thang 4 nam sau. Chénh I¢ch nhiét do gifra cac
thang trong nam tir 3-5°C, giita cac ngay 1a 1°C.

Nhiét d6 trung binh nim 22,7°C (Méng Cai) dén 27,6°C (Rach Gia —
Kién Giang). Téng nhiét d6 ca nam tir 7.500°C (Mong Cai) dén 9.428°C (Ca
Mau) va 10.000°C (Kién Giang). N6i chung, rimg ngap min nudc ta nim trong

nhiing ving c6 su khac biét kha 16n vé nhiét d6 (Bang 1- 2).
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Bang 1- 2: Nhiét do giita cic ving ven bién Viét Nam.
S6 thang c6 nhi¢t d§ trung binh

Vung
<20°C 20-25°C >25°C
Pong Bic (Quang Ninh) 5 2 5
Bic Pong bang Bic Bo 4 2 6
Bic Trung Bo 2-3 2-3 9-10
Nam Trung B0 0 3-5 7-9
Nam Dong Nam B¢ 0 0 12
Pong bang séng Ciru Long 0 0 12

Nguon: Phan Nguyén Hong va cs. (1991).
Rung ngdp mdn nudce ta ndm trong vung co lugng mua pho bién tur 1.500

— 2.500 mm/ndm. Mot sé ving c6 luong mua thap nhu Ninh Thuan (1.200
mm/nam), Binh Thuin (794 mm- Tuy Phong, 1.152 mm/ndm — Phan Thiét),
Viing tau (1.357 mm/nam). Sy thay d6i lwong mua ca nim trong ving rimg
ngap mian duoc din ra & Bang 1- 3.

Cay ring ngdp min ¢ nude ta déu nam trong khu vuc c6 luong mua
thuan loi. O khu vyc nay c6 thé gip nhiing rimg dude ¢ tudi 60 nim dat chiéu
cao 28 m, dudng kinh 35 cm, ning suat gb 8-12 m*/ha/nam, 16n nhat khoang
13,5 m*/ha/ndm.

Bang 1- 3: Sy thay d6i lugng mua hang nim & ving ven bién Viét Nam.

TT Vung Lwong muwa (mm/nam)
1 Pong Bic (Quang Ninh) 1.749 - 2.016
2 Pong bang Bic Bo 1.757 - 1.865
3 Bic Trung Bo 1.944 - 2.867
4 Nam Trung B0 1.152 -2.290
5 Dong Nam B 1.357 - 1.684
6 Pong bang séng Ciru Long 1.473 - 2.366

Nguon: Phan Nguyén Hong va cs. (1991).



18

No6i chung, khi hau 1a nhém nhéan td c6 anh huong 16n nhét dén su phan
bd, sinh trudng va ning suat cia rimg ngp min ¢ nudc ta. Trong sb nhitng
nhén t khi hau, nhi¢t d§, mua va gi6 1a nhirng nhan td c¢6 anh huong 16n nhat
dén rimg ngdp min.

(b) Diéu kién thuy vin

Viét Nam c6 hai hé thong song 16n 1a song Hong va song Ciru Long. Hai
hé théng song nay chiém 70% luong dong chay cua hé thdng song ngoi & Viét
Nam. Luu luong nudce ciia song Hong 1a 3.560 m?/s; mdi ndm dua ra bién 112
ty m? nuéc/nam. Ham luong chat ran trong phu sa cia song Hong 1 1.010 g/m?
nude, vé mua mua 1a 2.000 — 3.000 g/m® nudc. Do song Hong dugc bao boc
boi cac dé 16n, nén hang nam séng Hong chuyén ra bién Pong khoang 114 —
130 triéu tin phu sa, twvong duong 80 triéu m? dat.

Song Curu Long dai 4.220 km. Dién tich luu vue 795.000 km?. Luu lugng
nude 550 — 600 ty m*/nam. Song Ciru Long dugc xép hang 9 vé d6 10n cua cac
song trén thé giéi. V& mua mua Idi, lugng dong chay cua séng Ctu Long 1a
34.000 m?/s; trong d6 mot phan nudc (khoang 46 ty m®) d6 vao bién Ho cua
Campuchia. Piéu d6 da lam giam 1i lut & ddng bang Nam Bo ctia Viét Nam.
Luu lwgng nude trung binh nim cila séng Ctru Long 13 10.700 m?/s; mdi nim
dua ra bién 337 ty m® nude/nam. Ham luong chat ran trong phu sa cla song
Ciru Long 13 232 g/m® nuée, vé mua mua 1a 300 g/m? nudc, vé mua kho 1a 100
g/m>. Hang nam séng Ciru Long chuyén ra bién Dong khoang 127 — 139 triéu
tan phu sa.

Mua lii ¢ séng Ciru Long bat dau tir thang 9 va két thiic vao thang 11,
dinh 1 vao thang 9 hodc thang 10. Vé mua lii, lugng nude chay chiém 60-65%
téng lugng nudce cua séng Ciru Long. Mot phan nudc 1ii 1am ngap lut dong bang
song Ctru Long, con lai khoang 60-70 triéu tan phu sa dua ra bién (Nguy@én Viét

Pho, 1999; dan theo Phan Nguyén Hong va cs., 1991).
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Tom lai, hang ndm hé théng séng ngoi nude ta dua ra bién Pong khoang
839 ty m® nudc ngot, 200 triéu tAn bun cat, 100 triéu tan chét hoa tan. Trung
binh khoang 15-20 km bo bién c6 mét cira song.

(c) Piéu kién thity triéu

Thay triéu 1a su 1én xudng hang ngdy cta nudc bién. Trén ving bién
Dong c6 4 loai thuy triéu khac nhau. D6 1a nhat triéu, ban nhat triéu, nhat triéu
khong déu va ban nhat tridu khong déu; trong d6 hai loai sau 1a do su pha tron
ctia nhat triéu va ban nhat triéu. Nhat triéu 13 sy 1én Xuéng mdt 1an cua nude
bién trong mot ngay dém. Ban nhat triéu 1a sy 1én xudng ctia nudc bién 2 lan
trong mot ngay dém.

Nhat triéu xuét hién rd nhat & khu vyuc tir Méng Cai (Quang Ninh) dén
Do Son (Hai Phong); trong d6 bién do triéu 16n nhat 1a 4-4.5 m. Nhat triéu
khong déu xuat hién & ving bién bic Trung Bo tir Thanh Hoéa dén Ha Tinh.
Ban nhat triéu khong déu xuat hién ¢ ving bién tir Ha Tinh dén Hué. Bién do
triéu & khu vuc bic Trung Bo tir Thanh Hoa dén Hué 12 3 m, giam dan tir 3 m
(Thanh Hoa) dén 0,5-0,7 m (cira Thuan An - Hué).

Ving bién Nam Trung B6 tir Pa Ning dén Binh Thuén c6 ché d6 thay
triéu thay doi kha phirc tap. Ban nhat triéu khong déu xuit hién ¢ ving bién
Quang Nam — Pa Nang. Tir Quang Ngii dén Binh Dinh xuat hién nhat triéu
khong déu. Tir Phu Yén dén Binh thuan xuat hién ban nhat triéu khong déu.

Ving bién Ba Ria — Viing Tau va Can Gio (Tp. HO Chi Minh) hoat dong
theo ché d6 ban nhat triéu. Thuy triéu & day 1én xudng 2 lan trong mot ngay
dém; trong d6 mot con nudc “dd”, con mot con nude chinh véi bién do thuy
triéu 3,6 — 4,0 m. Bién do triéu cao nhat trong nam ro1 vao cac thang 9, 10, 11
va 12. Mtic nudc tridu thap nhat vao cac thang 5-6. Ving bién ddng bang song
Citru Long hoat dong theo ché do ban nhat triéu voi bién do 2-3 m. Khi triéu

cudng, toc do truyén triéu 13 6,9 m/s. Tir khu vuc phia tdy ban dao Ca Mau (cira
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song Bay Hap) dén Ha Tién (Kién Giang), thuy triéu hoat dong theo ché 6
nhat triéu v6i bién do 0,7-1,0 m. Ving bién tir dit Miii dén cira séng Bay Hap
(Ca Mau) 12 viing hdn hop giita ban nhat triéu va nhat triéu.

(d) Diéu kién séng bién

Céc cira song va bai triéu chiu anh hudéng rat 1on cua séng bién. Hudng
song bién ¢ Viét Nam thay d6i theo hai muia. Vé mua mua tir thang 4 - 9, song
bién wu thé 1a hudng dong bac. Vé mua kho tir thang 10 nam trude dén thang 3
nim sau, song bién wu thé 1a hudng déng nam. Do cao trung binh ciia song bién
1a 1,5-2,5 m; khi bién dong 1a 3-4 m; khi gi6 bao 1a 6-7 m. Do anh hudng cua
song bién, céc vat liéu lo limg duoc léng dong tai chd. Nhitng hat cat ndng hon
s€ léng dong trudc. Nhitng hat sét va thit nhe dugc song mang vao sau va trAm
tich & nhirng ving cira song. Do anh hudng cua song bién, cat tip trung lai
thanh nhitng dun cat. Sau do nhitng dun cat cao dan va nho 1én khoi mat nudce
bién. Dudi anh hudng cua nang va gio, cat kho dan va di dong theo gio dé hinh
thanh nhirng con cat di dong hodc ban di dong. Néi chung, nhitng bii triéu &
khu vuc ven bién nuéc ta duoc hinh thanh do anh hudéng cua thily tridu, séng
bién, dong chay ven bd va gié bién.

(e)Diéu kién dong chay dai dwong

Céac dong nudc dai duong hinh thanh do dnh hudéng cua hién tugng tu
quay cia trai dat, gio va tir truong trai dat. Chung cling c6 anh huong khong
nho dén su phat sinh va phat trién cta cac quan x3 rimg ngap min ven bién.

Gi6 tdy nam dua dong chay tir bién An Do Duong qua ving bién
Indonesia va Malaysia 1én ving bién Nam B9 Viét Nam. Vi thé, thanh phan
thuc vat & ven bién dong bang song Ctru Long twong ty nhu khu vuc Pong
Nam A. Thuc vat vu thé 13 Pudce (Rhizophora apiculata), Pung (Rhizophora

mucronata), Vet tach (Bruguiera paviflora), Vet tru (Bruguiera cylindrica) ...
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Dong chay tir phia nam 1én phia bac Viét nam dén vi tuyén 12° Bic thi
chuyén ra bién. O phia bic nudc ta, dong chay ven bo di chuyén theo hudng tir
Bic xudng Nam hoidc Pong Bic — Ty Nam dén vi tuyén 12° Bac. Chinh do su
khac biét vé khi hau va dong chdy, nén thanh ph?m thuc vat ven bién & phia Bic
khac vo1 phia Nam.

(g) Su phu thuéc cua cady RNM vao diéu kién dé man cia nude bién

Theo Phan Nguyén Hong va cs. (1993), cay rimg ngdp man Viét Nam
bao gdm hai nhém loai. Mot 1a nhom loai can bién d6 mubi rong. hai 1a nhom
loai can bién d6 mudi hep. Nhitng loai cdy can bién d6 mubi rong bao gém 3
nhom nho. Nhom chiu d0 man cao tr 10-35%e. Chﬁng han: M4m tréng
(Avicennia alba), Mam ludi ddng (Avicennia officinalis), Mam quin
(Avicennia lanata), Mam bién (Avicennia marina), Vet tru (Bruguiera
cylindrica), Pang (Rhizophora stylosa), Pung (Rhizophora mucronata), Da
quanh (Ceriops decandra). Nhom cdy chiu d0 mdn trung binh tir 15-30%o.
Chéng han: Pudc (Rhizophora apiculata), Vet tach (Bruguiera paviflora), Vet
du (Bruguiera gymnorrhiza), SO (Aegiceras corniculatum). Nhom cay chiu do
man thip nhu Trang (Kandelia candel), O 16 (Acanthus ilicifolius).

Nhom ciy can bién do mudi hep bao gdm 4 nhém nho. Nhom cay than
g5 mong nudc, chiu do man tir 20-33%e.. Chéng han: Ban 6i (Sonneratia ovata).
Nhom cdy thdo mong nudc, chiu d0 man cao tur 25-35%0 nhu Mudi bién
(Suaeda maritima), Sam bién (Sesuvium portulacastrum) ..Nhém cdy sdng &
nuée lo dién hinh véi d6 man tir 5-15%o nhu Dira nuée (Nypa fruticans), Ban
chua (Sonneratia alba), Mai dam (Aglaodora griffithii), Na bién (Annona
glabra), May nuéc (Flagellaria indica). Nhém ciy chiu dat lg séng trén can,
d6 min thap (1-10%o).

(h) Piéu kién chat rdn va dé duc

O vung ven bién Pong Bic, mic di ¢ mat o song day dic (30 song 16n
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nhd), nhung luu lugng nudce thép (3,07-23,5 m?/s. Vé mua kho, ham lugng bun
cat lo ling 13 3,5 g/m?, con ham lwong bun cat 16n nhat vé mua mua 1a 189 g/m?.
Péi v6i ving ven bién dong bang Bic Bo, ham lwong bun cat lo limg vé mua
kho 13 50-100 g/m?, con mua mua 1 200-500 g/m?. Ddi v6i ving ven bién Bic
Trung B9, ham luong bun cét lo limg vé mua kho 14 5-10 g/m?, con miia mua 1a
20-100 g/m?. O ving ven bién Ba Ria — Viing Tau, ham luong bun cat lo ling
vé mua kho 1a 10-20 g/m?, con mua mua 1a 40-100 g/m®. P6i voi ving ven bién
dong bang song Ciru Long, ham lugng bun cat lo ling vé mua kho 1a 10-50
g/m3, con mua mua 1a 80-150 g/m3. O khu vyc ban dao Ca Mau, ham luong
bun cat lo ling vé mua kho 1a 200-423 g/m3, con muia mua 1a 256-550 g/m°.

Diéu kién thuén loi nhét cho su séng cua cdy ngap man la noi c6 ham
luong bun sét gidu chat hiru co nhu & cira cac con song ciia dong bang song
Ctru Long, dac biét & khu vuc ban ddo Ca Mau.

(h) Thanh phan cdp hat cia cdc tram tich bé mdt bdi triéu cao

Ham lugng sét cao nhat xuit hién & ctra song cua khu vyc ban dao Ca
Mau (56-60%), ké dén 1a ctra song Thai Binh va séng Bach Dang (15-30%),
song Pong Nai (15-25%), song Ctru Long (12-22%), song Hong (10-15%), sau
cung 1a cac cira song & mién Trung (<1%). Ham luong cat cao nhit & cac cira
song mién Trung (80-95%), ké dén 13 ving Pong Béc (12-15%), séng Hong
(6-10%), song Ctru Long (5-10%), song Thai Binh (3-12%), song Pong Nai
(2,5-10%).

(i) Tinh chat héa hoc va chdt khodng (N, P) hoa tan trong miede

S6 liéu vé pH, N va P hoa tan & cac cira song cua ving ngap triéu duoc

dan ra & Bang 1- 4.
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Bang 1- 4: Tinh chit hoa hoc va cac chit hoa tan trong nudc ving triéu ven

bién Viét Nam.

Ving pHino N (mg/lit)y P (mg/lit)
Pong Béc (Quang Ninh) 6,85-7,33  0,121-0,514  0,008-0,010
Pong bang song Hong 7,68-8,04  0,225-0,268  0,001-0,009
Ven bién mién Trung 6,90-7,90  0,100-0,320  0,001-0,005
ET);T‘(_; (iimey()) (Ba Ria = Ving > 748  0585-1.170  0,032-0.073
Pong bang séng Ciru Long 6,80-7,30  0,108-0,284  0,002-0,005

Nguon: Phan Nguyén Hong va cs. (1993).
Trong nudc ving triéu, d6 pH cua nudc vé mia mua 1a trung tinh hodc
gan trung tinh, con mua khé pH = 7 hodc ¢6 noi kiém yéu (pH = 8,04) nhu ¢ cira
song Hong. Pam hoa tan (N, mg/lit) cao nhit ¢ khu vuc cira song Ba Ria — Viing
tau va Can Gio Tp. H6 Chi Minh (0,585-1,170 mg/lit). Nguyén nhén c6 thé 1a do
anh huong ciia cac chat thai tir nhitng thanh phd va khu céng nghiép. Pam hoa
tan thap nhit ¢ ctra séng Ciru Long (0,108-0,284 mg/lit). Phdtpho hoa tan (P,
mg/lit) trong nude ¢ muc thap va it thay doi gitra cac vang (0,001-0,073 mg/lit).
(j)Ham luong N, P va C hitu co va S dang sunfua trong cac tram tich
S6 liéu vé N, P, C hiru co va S dang sunfua trong tram tich duoc dan ra
6 Bang 1-5va 1- 6.
Bang 1- 5: Ham lugng N, P va C hitu co trong cac tram tich & viing bai triéu

ven bién Viét Nam.

’ Vung C% N (%) P (%)
Do6ng Bac (Quang Ninh)
+ Tién Yén — Ha Cdi 1,0-2,2 0,10-0,18 0,03-0,06
+ Bach Ping 1,2-2,8 0,12-0,25 0,03-0,07
DPong bang song Hong 0,4-1,2 0,08-0,14 0,07-0,12
Ven bién mién Trung 0,5-1,5 0,10-0,20 0,06-0,08
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Pong Nam Bo (BaRja— Viing ~ 1,5-3,0 0,15-0,25 0,02-0,05
Tau - Can Gio)

Pdng bang séng Ciru Long 0,5-1,5 0,10-0,15 0,05-0,08
Nguon: Phan Nguyén Hong va cs. (1993)

N6i chung, ham lugng Carbon hitu co trong cac trim tich & ving bai
triéu ven bién déu thap, cao nhat & khu vuc Pong Bic va Pong Nam Bo (Ba
Ria — Viing Tau — Can Gid) vao khoang 2,8-3,0%. Ham luong dam tong sd &
murc trung binh, cao nhat ¢ khu vyc Pong Bic va ving Pong Nam B 13 0,25%.
Ham lugng P205 tong sd cao nhat ¢ khu vuc song Hong (0,07-0,12%), ké dén
1a khu vuc mién Trung (0,06-0,08%) va dong bang séng Ciru Long (0,05-
0,08%), thap nhat ¢ khu vuc Ba Ria — Viing Tau — Can Gio (0,02-0,05%) va
Quéng Ninh (0,03-0,07%). Ham luong sulfua trong trim tich & cac bai triéu ven
bién ciing khac nhau; trong d6 cao nhat & khu vuc Pong Bic va Ba Ria — Viing
Tau — Can Gio (1,0-4,5%), thap nhat & khu vuc mién Trung va séng Ciru Long.
Bang 1- 6: Ham lugng tong s6 luu huynh dang sunfua trong cac tram tich &

vung bai triéu ven bién Viét Nam.

Ham lugng sunfua (%)

Vung Thng 0-20 cm A Tf‘ing tich tu sulfua
D3 sau (cm) %
Pong Bic (Quang Ninh)

+ Tién Yén — Ha Cdi 0,5-1,5 20-50 1,0-3,5
+ Bach Ping 0,5-2,5 20-60 1,5-4,5
+ Pong bang song Hong 0,15-0,40 50-60 0,3-1,0
+ Ven bién mién Trung <0,05 30-50 0,05-0,10
+ Do Bo (Ba Ria — Ca

Dong Nam B (Ba Ria =Can—, 5 30-80 1,0-3,5
G10)
+ Poéng bang song Ciru Long 0,05-0,30 50-80 0,20-1,0

Nguon: Phan Nguyén Hong va cs. (1993)
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(k)Piéu kién dia hinh

Ving Péng Bic (Quang Ninh) c¢6 dia hinh bé bién khiic khuyu, dai 250
km. Day 14 ving bi sut lan vao giai doan bién tién cudi cing sau thoi ky bang
ha 1an cubi. Két qua tao thanh cic vung va vinh kha sau. San phém bdi tu cua
cac song khong du dé 1ap day khu vuc sut lin nay. Nhirng con song ¢ day déu
nhd, hep, bo song dbc, cua song hinh phéu. Nhitng bai triéu hinh thanh tur qua
trinh bao mon ciia cac dong thuy tridu 1én xudng. Vi thé, nhimng bai tridu & day
déu mong, bi chia cat boi cac lach dang canh cdy theo huéng vudng goc véi bo
bién. Pia hinh 16i 16m, khong phang, d6 ddc tir 3- 5°. Nhiing két qua nghién
ctru cho thiy, qua trinh boi tu va x6i mon & d6i triéu cao sau 60 nam (1936-
1996) dat 3.439 ha, nhung qua trinh x6i mon do hoat dong cua thuy triéu da
lam mét di 3.631 ha. Nhu vay, mdi ndm ddi triéu cao di 1am bao mon 3,2 ha
dat. O déi triéu thap, dién tich dat bdi tu 1a 3.022 ha, con dién tich dat bi xo6i
mon 13 4.072 ha. Nhu vay, mdi nam d6i tridu thap da 1am bao mon 18 ha dat.

B0 bién ving dong bang Bic Bo dai 200 km. Nhitng béi triéu ven bién
dong bang Bic Bo kha rong, bang phang, noi doc tir 2-3° nghiéng ra bién. O
day co nhiéu con cat xen 14n bai tridu. Cira song c6 dang hinh phéu.

O vung ven bién mién Trung, dia hinh c6 nhitng bai boi kha déc (5-80),
hep va nhiéu cat. Bo bién tréng trai, 10ng gio, nhiéu dun cat va con cat di dong
nam sat bo bién. Vi thé, nhitng cira song thudng bi cat 1ap day. Két qua hinh thanh
nhitng ¢dm pha 16n nho khac nhau nhu ddm pha Tam Giang — Cau Hai (Hué).

O vung ven bién Ba Rija — Viing Tau — Can Gio, dia hinh c6 nhiing bai
bdi rong, xung quanh hoi cao va nghiéng vao trung tdm tao thanh dia hinh dang
1ong chao. Tong dién tich bai boi 1a 40.000 ha. Séng ¢6 luu lugng nude khong
16n, it phu sa. Vi thé, phu sa d3 tao thanh 60 dao nho hay cu lao nho, céc cu lao
dugc ngan cach boi cac lach triéu. Cac bii boi ¢ day duoc hinh thanh cha yéu

do nudc bién va thuy triéu. Cura song cling c6 dang hinh phéu.
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O ving ven bién dong bang song Ctru Long, dja hinh c6 nhitng bai boi
rat rong. Ching duoc hinh thanh béi phu sa cta hé thong song Ciru Long. Dia
hinh bang phing dén hoi déc vé phia bién Pong. Xen 14n nhiéu bii bdi rong,
bang phang 1a nhitng dai dat cat cao 3 m va cdn cat cao 5 m so voi mat bién.
Dan cu dia phuong goi nhitng con cat nay 13 nhitng dong cat. Néi chung, cac
bai triéu & day dugc hinh thanh do két qua hoat dong ctia dong nudc dai duong,
thity tridu va song bién ven bd. Tdc do bdi tu dit ven bd bién va cira song rat
16n, trung binh 20 m/nam. Tbe do boi tu d4t ven bo bién & tinh Bén Tre 1a 40
m/nidm. Do cao ciia ban dao Ca Mau 1a 1-2 m so v&i mit bién. Do anh huong
phdi hop cua phu sa tir song Mé Kong, dong hai luu & bién Pong va vinh Thai
Lan, nén mdi nam tc do bodi tu dit ven b bién & phia tiy huyén Ngoc Hién 14 60
m (khoang 136 ha/ndm). Toc d6 boi tu dat ven bd bién & khu vue song Ctra Lon
sau 60 nim 1a 4.303 ha, trung binh 72 ha/ndm, & ctra song Bay Hép 1a 59 ha/nam.

()Piéu kién ddt

DAt ¢ ven bién Viét nam bao gém cac loai dat va loai phu nhu dat phu sa
ngap man, dat phu sa ngap man phén tiém tang va dat than bun ngap min phén
tiém tang.

Loai dét phu sa ngdp man thuong phan bd & cira song, nhiéu nhét & cira
Hong va song Ciru Long. Thanh phan thyc vat ¢ day uu thé 1a ban chua
(Sonneratia caseolaris). Nhiing bai bdi méi hinh thanh dang bun loang thudc
khu vure ban dao Ca Mau ciing 1a dat phu sa ngap man khong c6 phén tiém tang.
Thuec vat tién phong 14 Mam trang (4vicennia alba). Cac loai Mam bién, Mam
den, Mam quan thuong moc ¢ nhitng bai bdi ven song va kénh rach.

Pat phu sa ngdp man phén tiém tang thudng phan bd & ving ven bién
Dong Bic (Quang Ninh), Ba Ria — Viing tau — Can Gio, dic biét 1a ban dao Ca
Mau (165.651 ha). Loai dat nay 1a noi phan b cia nhiéu loai cdy nhu dudc,

vet, da va trang (Kandelia candel) ...
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Pit than bun ngap man phén tiém tang thudng phan b rai rac ¢ huyén Ngoc
Hién (Ca Mau) va Kién Giang. Ham luong chit hiru co ¢ tang dat mit 14 25%, day
30cm. Loai dat ndy 14 noi phan bd cta nhiéu loai cdy gd nhu Coc d6 (Lumnitzera
littorea), Coc vang (Lumnitzera racemora), Coc hong (Lumnitzera rosea) ...

N6i chung, d4t ngap min ven bién chira rit nhiéu cat. Nhiing dat c6 ham
luong cat tir 80-90% (dét cat pha) chi thich hop véi cdy Mam bién (4vicennia
marina). Ring ngdp min chi sinh trudng t6t trén dat sét va dat sét pha (nhiéu
bun). Sy xuét hién ring ngap min con tiy thudc vao do thanh thuc cua dat (ty
1& (%) nudc trong dat so véi trong lwong dat). Khi do thanh thuc cta dat 16n
hon 4 thi dt rat loang, nhiéu nude; do d6 ching khong thich hop véi cay ngap
man. Cay ngap man chi Xuét hién trén dat ¢ do thanh thuc nho hon 4, moc tbt
trén dat c6 do thanh thuc tir 1-1,4. Trén nhitng dat thanh thuc thuong xuat hién
cac loai cay nhu Budc (Rhizophora apiculata), Pude voi (R. stylosa)...Khi do
thanh thyc ctia dat nho hon 0,4, dat rin chac nhiéu sét, thi ciy ngdp man sinh
truong kém va bi thay thé dan boi nhiing loai cdy khac. Khi dat chira it chét
hitu co (<1%) hodc qua nhiéu chat hiru co (>25%), thi cdy rirng ngdp min ciing
sinh trrdng kém.
1.3.2.2. Phén bé rirng ngdp mén & Viét Nam

Phan Nguyén Hong va cs. (1993) da phan chia rimg ngap man Viét Nam
thanh 4 khu vyc va 12 tiéu khu. Khu vuc I 1a ving ven bién Pong Bic. Khu
vue ndy phan b tir miii Ngoc (Quéang Ninh) dén miii D6 Son (Hai Phong). Khu
vuc II 1a ving ven bién ddng bang Bic Bo. Khu vuc nay phan bd tir miii PO
Son (Hai Phong) dén miii Lach Trudng (Nam Pinh-Thanh Héa). Khu vuc III
1a ving ven bién Trung Bo. Khu vuc ndy phan bd tir miii Lach Truong dén mili
Viing Tau (Ba Ria — Viing tau). Khu vyc IV 13 ving ven bién Nam B¢. Khu

vuc nay phan b tir miii Viing Tau dén miii Nai (Ha Tién — Kién Giang).
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Nhin chung, ddy 1a ving c6 diéu kién moi trudng rat thuan lgi cho rimg
ngdp man. H¢ thuc vat phong phu nhat, nhiéu loai cay dat kich thude 16n, nang
sudt rimg cao nhét so véi rimg ngdp min & nhimg ving khéc.
1.3.2.3. Dac diém ciia cdc quén Xd thwce vat o rueng ngdp man Viét Nam

V& mit ciu trac, cac quﬁn xa rung ngap man chi co 1 tr:ing, sb loai cay
g0 hinh thanh quan xa rat it (1-3 loai wu thé). Theo Thai Vin Trimng (1999), cac
quén xa thyc vat ¢ rung ngdp man dugc phan nhé thanh quﬁn hop thuc vat.
Quan x4 thuc vat 1a tap hop nhiing c4 thé cta hai loai cay trd 1én séng trong
mot khong gian nhat dinh. X hop 1a quan x4 thuc vat c6 nhiéu loai cdy cing
chung sdng trong mot khong gian nhat dinh. Quan hop thuc vat 1a mot quan xa
thuc vat, trong d6 s cé thé cua 1-2 loai cdy chiém 90% sb ca thé cua ting uu
thé sinh thai.
1.3.2.4. Nang sudt ciia rieng ngdp mén Viét Nam

Cho dén nay sb liéu vé sinh khéi cia rimg ngap man duoc nghién ctru
chu yéu cho loai Pudc doi (Rhizophora apiculata) & khu viuc Can Gio va Ca
Mau. Theo Nguyén Hoang Tri (1999), tong sinh khdi cta rimg Pude & Ca Mau
thay d6i tlly theo ngudn gbc va tudi ring. Tong sinh khdi ¢ rimg trudng thanh
14 276,8 tin/ha. Tong sinh khdi cta rimg nhan tao 6-8 nam 1a 33,8 tin/ha; ning
sut trung binh 4,8 tin/ha/nam. Tong sinh khéi ciia rimg tai sinh ty nhién & tudi
7-8 nam 13 14.4 tin/ha; ning suat trung binh 1,93 tAn/ha/nim. Theo Vién Ngoc
Nam (1998), tong sinh khéi kho cua ring Pudc ¢ Can Gid ting dan theo tudi;
trong d6 ¢ tudi 4, 8, 12 va 21 ndm twong tmg 1a 16,9 tin/ha, 92,2 tin/ha, 119,72
tn/ha, 148,26 tin/ha va 148,71 tan/ha. Nang suét sinh khdi trung binh ndm & tudi
4,8, 12 va 21 nam tuwong tmg 1a 4,2 tin/ha, 11,5 tdn/ha, 10,0 tn/ha va 7,0 tan/ha.

Cho dén nay nhitng s liéu nghién ctru vé sinh truéng cta rirng ngap man
& nude ta con rat han ché. Nhiing két qua nghién ctru cho thay sinh truong cta

rimg ngdp mian thay do6i tily theo loai cdy, tudi, cap dat, kiéu rimg va vi tri dia
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ly. Tai Can Gid Tp. H6 Chi Minh, ting trudng trung binh vé dudng kinh cua
loai Dudc & tudi 8 1a 0,46 cm/nam, tudi 16 1a 0,81 cm/nam va tudi 21 12 0,53
cm; trung binh 0,51 cm (Vién Ngoc Nam, 1998). Theo Pham Trong Thinh
(2004), sinh truong dudng kinh va chiéu cao cua rimg Pudc dbi & ven bién
Nam B¢ thay d6i tuy theo tudi. O tudi 5 nam, duong kinh va chiéu cao dat
tuong trng 1a 2,6cm va 3,1 m; tang trudng trung binh twong g 1a 0,51cm/nam
va 0,62 m/ndm. Tuong tu, & tudi 30 nam Pude do6i dat 14cm vé duong kinh
(trung binh 0,47cm/nidm) va 13,6 m vé chiéu cao (trung binh 0,47 m/nim).
1.3.2.5. Khéi lwong va toc dé phén hiiy vit rung 6 rieng ngdp mdin

Vit rung hay san pham roi rung ciia rimg ngap min 1 nhiing phan bi loai
b6 ciia thyc vat trong qua trinh sdng. Vat rung tich Iy trén san rimg bao gdbm
14, hoa qua, canh nhanh va than cay di chét. Vat rung ¢ rimg ngap man thay
d6i tuy theo loai cay, ngay trong thang, mua trong nam, tudi cdy va vi tri dja 1y.
Trir lugng vat rung kho trung binh ¢ ring Pudc Ca Mau 1a 10,65 tin/ha
(Nguyén Hoang Tri, 1999), con tri s6 nay & Can Gio 1a 7,43 tan/ha (Vién Ngoc
Nam, 1998).

Khéi lugng vat rung thay doi theo tudi rimg. Két qua nghién ctu cua
Vién Ngoc Nam (1998) cho théy khdi lugng vat rung & rung Dudc 4 tudi tai
Can Gio 1a 3,4 tan/ha, ting 1én 12.46 tdn/ha & tudi 8, con ¢ tudi 12, 16 va 21
gidm tuong tng con 6,29 tAn/ha, 7,68 tAn/ha va 6,45 tan/ha.

Khéi lugng vat rung thay d6i theo thoi gian trong nam. Vat rung cia rimg
Pudc thuong tap trung vao thang 2, 8, 9 va 11; trong d6 tri s6 16n nhét vao
thang 8 (0,77 tAn/ha), thap nhat vao thang 6 (0,48 tan/ha). Vat rung trung binh
nam 1a 0,46 tin/ha/nam (Vién Ngoc Nam, 1998).

Nhitng nghién ciru cho thay toc do phan hity vat rung & rimg ngap man
thay ddi tiy thudc vao thanh phan va trang thai ctia vat rung, tudi cdy va diéu

kién moi truong (khi hau, dia hinh, dét...). Tbe @6 phan huy vat rung & rung
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Puéc dién ra nhanh nhét 1a 14 kho (1,93-2,85 g/ngay), ké dén 1a 14 vang (1,98-
2,61 g/ngay), 14 xanh (1,03-1,66 g/ngay), sau cung la gd (0,0001-0,01 g/ngay)
(Nguyén Hoang Tri, 1999). Nghién ctru ctia Vién Ngoc Nam (1998) cho thay
ty 1& vat rung & rimg Pudc bi phan hay hoan toan sau 1 nam thay d6i tiy theo
tudi; trong d6 tri s6 16n nhat ¢ tudi non va truong thanh (96,4% - 4 tudi, 93,49%
- 21 tudi), dién ra chdm & tudi trung nién - twong Gmg ¢ tudi 8, 12, 16 1 90,53%,
90,36% va 90,83%.

Nhitng nghién ctru vé nang suét va vat rung & rung ngdp man nudc ta da
chtng t6 rang tong sinh khdi cta rimg ngap min thay ddi tiy theo ngudn goc
rimg; trong d6 tong sinh khdi ctia rirg nhan tao cao hon so véi rirng tai sinh tir
nhién. Tong sinh khéi ciing thay ddi theo tudi rimg; trong d6 sinh khéi ciia rimg
truong thanh cao hon rimg non va ring gia. Sinh trudng va ning suét cua rimg
ngdp min thay doi tiy theo cip dat. Su khéac biét vé cap dat phan anh sy thich
nghi cta thyc vat véi moi truong. Khoi luong vat rung & rimg ngdp min thay
d6i tuy theo loai cay, ngdy trong thang, mua trong nam, tudi cdy va vi tri dja 1y.
Téc do phan hiy vét rung o rimg ngip min thay doi tuy thudc vao thanh phan
va trang thai ctua vat rung, tudi cay va diéu kién moi truong (khi hau, dia hinh,
dat...). San pham ctia rimg ngap man khong chi 1a ngudn loi cho con nguoi, ma
con 14 ngudn vat chat nudi sdng hai san (t6m, ca...) va lam cin bang hé sinh
thai & ving ven bién.
1.3.2.6. Phan chia ldp dia rirng ngdp mdn

Lap dia rimg (Forest Site) 14 tong hop nhitng yéu t6 hinh thanh ring (Khi
h4u, dia hinh, dit, tham thyuc vat, hoat dong cua con nguoi...). Theo Thai Van
Tring (1999), nhan t6 sinh thai phat sinh RNM bao gém 3 nhom: (i) tinh chat
Iy hoa cua dat, (i) cuong do va thoi gian ngp tridu va (iii) d6 man cia nude.
Phan Nguyén Hong (1999) cho ring 6 nhan t6 sinh thai anh huong dén RNM

1a khi hau, thuy triéu, dd man, thé nén, dia hinh, cac nhan t6 sinh hoc.
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Ngb6 Dinh Qué (2003) di phan chia cac cip phan vi ddi v6i dat ving ven
bién ngap man ¢ Viét Nam theo hé thong: Mién > Vung > Tiéu ving va dang
lap dia. Mién lap dia dugc phan chia theo sy khac biét vé nhiét do, luong
mua/nam. Két qua phan chia ba mién lap dia 13 Bic, Trung va Nam. Ving lap
dia dugc phan chia theo su khac biét vé nhiét do, lugng mua va phan bd cua
cac loai cdy ngdp man thyc thu chu yéu. Két qua phan chia 6 vung 1ap dia:
Dong Bic Bo, Déng bﬁng Bic B9, Bic Trung B9, Nam Trung B9, Dong Nam
B6 va Tay Nam BJ. Tiéu vung lap dia dugc phan chia theo sy khac biét vé do
man cua nudc, san phém boi tu va dic diém dia hinh dé phan chia. Dang 1ap
dia dugc phan chia theo su khac biét vé ché o ngap tridu, do thanh thuc cua
dat, loai dat dé phan chia.

Pdi vai lap dia kho khan & vung ven bién mién Bic, Poan Pinh Tam
(2011) da lya chon 4 yéu té chinh 1a ché d6 ngép triéu, loai dat, thanh phan co
gidi va do thanh thuc ctia dat dé 1am co s phan chia 1ap dia. Theo d6, ving ven
bién mién Bic dugc chia thanh 18 dang 1ap dia chinh ctia 02 loai dat (ngap min
khong c6 phén tiém tang va ngap min phén tiém tang trung binh va yéu) duoc
ghép thanh 4 nhom dang 13p dia twong trng v6i cac muc do 1a it kho khan:
70.854ha (chiém 55,5%); kho khin: 37.352ha (chiém 29,3%); rat khé khan:
13.224ha (chiém 10,4%); dic biét kho khin: 6.217ha (chiém 4,9%).

Theo Hoang Vian Thoi (2020) “Co s& khoa hoc va k§ thuat trong rimg
ngap man ven bién mién Trung va cac ddo Nam Trung B9, vung ven bién mién
Trung B6 va Nam B§” (VBMT) trai dai hang ngan km, véi dia hinh phtrc tap,
c¢6 nhiéu viing vinh, con cat, nhiéu song sudi ngan va doc chua duoc nghién
ctru vé 1ap dia va phan chia lap dia tréng rung cho vung VBMT; dua trén 4 yéu
t6 (1) yéu t6 thuy tridu; (2) yéu té do man; (3) yéu tb dia hinh, dia mao va; (4)
dat co su khac biét gitta cac diém khao sat va co anh hudng truc tiép dén phan

bo va sinh trudng cua cay ngap man.
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1.3.2.7. Ky thudt tao cdy con

Phan Nguyén Hong va cs. (1999) da dé xut sir dung tai bau nilon ¢6
khich thude 10*25¢cm dé gieo hat Ban chua. Hoang Cong Pang (1995) nghién
ctru anh hudng do che bong dén sinh trudng ciia cdy Ban chua trong giai doan
vuon wom. Két qua cho thiy che bong 25 - 50% gitip cho Ban chua ting trudng
nhanh vé dudng kinh va chiéu cao, tich liiy nhiéu ion phdt phat, ion kali va ham
luong di€p luc a hon cac d¢ che bong khac. Theo Lé Xuan Tuén (1995), do
man cta nude anh hudng dén sy nay mam, ting truong chiu cao va chiéu dai
ré cdy Ban chua. D6 min thich hop nhit tir 5-15%o, d6 min cao (30%o) lam
giam tdc do chiéu cao than va chiéu dai ré cua loai cdy nay.

Ping Cong Buru (2006) d& xuit sir dung tai bau c6 kich thude 15%25¢m
v6i thanh phan rudt bau 70% sét, 20% cat, 0% mun dé gieo wom hat/try mam
4 loai ciy Vet tach, Xu Mekdng, Mam trang va Da voi. DS Xuan Phuong (2006)
thir nghiém k¥ thuat wom loai Pudc d6i bang tiii bau nilon trong vuron wom noi
tai S6¢ Trang vaoi thanh phﬁn rudt bau 80% dat thit + 20% mun. Kiéu Tuan Pat
va cs. (2009) di st dung tii bau wom cay kich thuéc 10*20cm va thanh phan
hdn hop rudt bau 1a 16p dat mat + bun ba vat liéu hitu co + vat liéu ning da va
vun san ho voi ty 16 <50% dé gieo wom 5 loai cdy Su do, Da voi, Pudc, Pang
va Pung tai Con Pao. Poan Dinh Tam (2011) cho rang viéc st dung tai bau co
kich thudc 18x25¢m s& cho hiéu qua kinh té tot nhat va c6 loi cho sinh truong
ctia cdy Ban chua. Két qua nghién ctru ciing chi rd Ban chua thich hop nhét &
noi co thuy triéu ra vao thuong xuyén voi d§ ngap triéu 20- 25¢m, dd man tir
1-20%o, khong chiu tic dong truc tiép cta song. Hoang Vin Thoi va Pham
Trong Thinh (2012) khuyén cdo sur dung ti bau kich thude 10x18cm, thanh
phén rudt bau 80% sét + 20% mun/tro trau dé tao cay con cac loai Budc doi,
Ban chua, Céc trang, Mam bién, Mam den va Da voi. Hoang Vian Thoi (2014,

2020) da thi nghiém 4 thanh phan hdn hop rudt bau: (1) dbi ching: Dat cat, vun
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san ho; (2) Cong thirc 1: 75% cat, vun san ho + dat bun tir RNM (15%) + phan
vi sinh (10%); (3) Cong thic 2: 59% cat, vun san hod + dat bun tir RNM (30%)
+ phan vi sinh (10%) + NPK 20:20;15 (1%); (4) Cong thure 3: 39% cét, vun san
ho + dat bun tir RNM (50%) + phén vi sinh (10%) + NPK 20:20:15 (1%). Sau
9 thang theo ddi, két qua nghién ctru cho thay hdn hop bau theo cong thirc thich
hop cho gieo wom cac loai cdy Mam bién, Su d6 va Pudc d6i 1a 39% cat, vun
san hd + 50% bun ddt RNM + 10% phan vi sinh + 1% NPK (20:20:15). Di
vo1 Da voi, Budce bop va Budce voi cong thire 2 1a 59% cat, vun san ho + 30%
bun + 10% vi sinh + 1% NPK (20:20:15).
1.3.2.8. Ky thudt trong rirng ngdp mdn

Ngay sau ngay dit nudc thong nhét (1975), hoat dong trong RNM da
duoc nhiéu dia phuong trén ca nudc trién khai thuc hién. O giai doan nay, bién
phap k¥ thuat trong rimg duogc st dung chil yéu 1a trong truc tiép bang qua
(hoéc tru mém), tréng thuan loai va khong phan biét cac dang 1ap dia tréng
rung, ddc bi€t la nhiing 1ap dia kho khan. B6 Lam nghiép (1984) da xay dung
quy pham k¥ thuat trong, nudi dudng va bao vé ring Pudc (QPN7-84). Nam
2007, Bo Nong nghiép va PTNT (2007) da xay dung dé 4n phuc hdi va phat trién
hé sinh thdi RNM ven bién nham phong chdng thién tai va bao vé méi truong.

Tai mién Bic, vao nhitng nam 1990 cua thé ky 20, cic tinh dong bang
song Hong trong pho bién 1a Ban chua hodc Ban chua + Trang & bii triéu gan
ctra song; Trang, Mam bién, hodc Trang + Pudc voi & béi triéu xa ctra song.
Nhin chung, ty 1¢ thanh rimg thap, chi x4p xi 50%, v&i loai Trang la cha yéu.
Tai Thira Thién Hué, ciing vao dau nhitng nam 90, bang ngudn von dau tu cia
Dy an PAM 4304, nganh 1am nghiép tinh d3 trong hang chyc ha try mam cay
Pudc do6i trén cac bii bdi ven pha Tam Giang - Cau Hai, nhung tit ca déu bi
nude 1i cudn troi hét. O mién Nam, viéc tréng RNM duoc tién hanh sém (1978).

Ty Lam nghiép Tp. HO Chi Minh d3 tréng phuc hoi lai RNM Can Gio. Cay Pudc
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d6i dugc chon lam loai cdy trong chinh, chi yéu trong tryc tiép bang try mam,
méat do trong 10.000 cay/ha. Trong vong 17 nim, tir nim 1978 — 1994, di trong
dugc 3.441.065 ha rung Pudc, dién tich thanh rung 14 15.956 ha (46,37%).

Phan Nguyén Hong va cs. (1999) da dé xuét 3 phuong phép trong ring
Pudc d6i. Mot 1a trong tryc tiép. Cam truc tiép tru mam sau 1/3 trai (4 - 6cm)
xudng nén bun. Ky thuat nay rat don gian, gia thanh thap nhung ty 1¢ song rat
thap néu khong ap dung ding k¥ thuat. Hai 1a trong gian tiép: Cay con duoc
wom trong tdi bau nilon kich thudc 15x20cm, nudi dudng trong vudn wom tir
3 - 5 thang, khi cdy c6 2 - 3 cip 14 thi dem di trong, phwong phéap nay gia thanh
cao nhung ty 1¢ sdng rat cao. Ba trong bang cdy con moc tu nhién trong rimg,
tuy nhién, cdy di chét sau vai thang trong.

Trén co so ké thira cac kinh nghiém qudc té va trong nudc vé xdy dung
dai rirng phong ho ven bién va céc két qua nghién ctru ciia minh, Ngo Pinh Qué
(2003) da dé xuat mot s giai phap ki thuat xay dung RNM ven bién gdm: K¥
thuat cai tao RNM c6 chat lwong kém thanh rimg phong ho; k¥ thuat xay dung
RNM phong hg, k¥ thuat nuéi dudng ring phong ho.

Nghién ctru trong RNM chin song dé bao vé dé bién trén cac lap dia kho
khin ving ven bién phia Bic. Poan Pinh Tam (2011) d4 thir nghiém trong 6ha
RNM trén 2 dang 13p dia kho khéan cha yéu tai cac tinh Hai Phong, Thanh Hoa,
Thai Binh. Trén 1ap dia cat dinh va 1ap dia dt cat pha soi d4, ngap tridu siu tién
hanh tréng theo ty 18: 1.600 cdy Ban (1ha); 800 ciy Ban + 800 cdy Trang hoic
Mam (1ha); 625 cdy Trang hoic Mam (1ha). Trong theo biang, cdy trong so le,
song song vo1 dé bién. Ddi vai lap dia la cat dinh/dat pha séi da, can cai tao dat
cuc bd theo hd tréng voi kich thuée 0,6%0,6m™*0,6m va thay thé toan bo dat cat
trong hé bang dat phu sa giau dinh dudng. Riéng véi 1ap dia bi ngap tridu sau,

song to gi6 16n can tién hanh dao hé cuc bo kich thude 50*50*50cm. Dé giup
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cdy tru ving trude song gid, canh mdi cy can cam 1 coc dai 1,5m, sdu Im rdi
ding cay cot cay vao coc. Két qua bude dau cho thiy cay di co thé ton tai duoc.

Theo Trinh Van Hanh (2011), cac gidi phap dé han ché mot s6 yéu td tu
nhién khong thuan lgi cho viéc trong CNM nhu dat nghéo dinh dudng, gio to,
song 16n, x6i 16. Trude khi trong rimg, can tién hanh cai tao thé nén bang cach
thay thé 16p dit cat bang 16p phu sa hoic dat mau giau dinh dudng. Tai cac bai
x06i 10 can danh gia nguyén nhan giy ra x6i 16, xac dinh ché do dong luc ven
b, sau d6 trién khai céc bién phap giam song, tao va on dinh bai phu hop voi
diéu kién cu thé cia timg khu vuc. Khi khao sat thdy song di giam theo thiét
ké, bai xuat hién 16p bun trAm tich phu trén cat thi méi tién hanh trong cay.

Hoang Vian Thoi (2014, 2020) da thuc hién cac thi nghiém vé ky thuat
tréng RNM trén nén cat, d4, soi, vun san ho. Tir d6 tac gia dé xuit 1ap dia, vat
lidu trong, phuong thirc trong, mat do, tudi cdy va bién phap bao vé cay trong.
Mait d6 trong theo hang 1 5.000 cAy/ha; trong theo cum 3 cay (0,7*0,7*0,7 m);
cu ly trong ctia cac cum cdy 12 3*2m. Tiéu chuan ciy con trong 1a ciy con trong
tai bau nilon kich thuéc 12*25¢cm, chiéu cao trung binh 30cm, dudng kinh gbc
trung binh 1a lcm.

Sau thét bai trong viéc trong RNM ¢ nhitng nam 90 cua thé ky 20, viéc
nghién ciru trong RNM ¢ Thira Thién Hué tam thoi lang xuéng. Tir nim 2010
dén nay, viéc trf‘mg RNM duoc xuc tién tré lai thong qua mot s6 dé tai, du an
thir nghiém gay trong RNM tai cac ving cira song, ven bién, ven pha. Dy 4n
tang cuong RNM nham thich tng voi bién doi khi hau va bao t6n da dang sinh
hoc ving ddm pha ven bién tinh Thira Thién Hué do WWE tai tro (2012-2014).
Ho1 Khoa hoc Ky thuat 1am nghiép tinh da gieo wom va tréng duoc hon 23.000
CNM phat trién tot. Du 4n “Thich tng voi bién doi khi hau va quan 1y tai
nguyén nudc cip cong dong” & tinh Thira Thién Hué do Tong cuc Hop tac va

Phét trién Ha Lan (CSRD) tai trg nam 2011 d4 trong hon 1 ha RNM ¢ xi Huong
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Phong, thi x4 Huong Tra. Ty 1¢ cdy song trung binh dat khoang 75%; trong d6
cdy Ban tring va Ban chua c6 ty 1é song dat 80%. Nganh 1am nghiép tinh Thira
Thién Hué d xay dyng hudng din trong Pudc voi, Trang va Dira nude & 2 vi
tri trong va ngoai hd nudi tom. Két qua cho thdy Pudc voi, Trang va Dira nude
trong trong hd c6 ty 18 séng cao, chiéu cao trung binh 16n hon tréng ngoai hd.
Nguyén nhan theo tic gia 1a do cay trong trong hd tom duoc by hd che chin
nén dugc bao vé tot hon cdy trong & ngoai ho, phai chiu tac dong bat lgi cua
moi truong (gié manh, séng, thiy triéu). Vet du duge trong trong hd tom va
tréng trong c6 tét hon so véi trong ngoai ho tom va trong ngoai co.

Pé bao vé va lam tang ty 1& séng cua rimg ngap min, mot s6 nghién ciru
d3 dé xuat xdy dung cac hang rao bao vé rimg ngdp man sau khi trong. Theo
du 4n quan 1y ngudn tai nguyén thién nhién ving ven bién tinh Séc Tring,
Albers (2012) da sir dung hang rao bang tre bao vé rimg trong ngap man. Tai
tinh Kién Giang, Chu Van Cudong va Saron Brown (2012) di xay dung cac hang
rao bao vé rimg ngdp man bang cir Tram. Noi chung, hai kiéu hang rao nay da
gitip bao vé va 1am ting ty 1& sng ciia rimg ngap man. Mot s6 két qua nghién
ctru budce dau trong rimg phuc héi hé sinh thai ngdp man, dién hinh mé hinh
phuc hoi rung ngap man o dam nudi tdm bo hoang theo (Pinh Tam Giang,
2015) da thiét ké mo hinh gém 3 cong thic thi nghiém, mé hinh 1 (Trang +
Ban chua, mat d6 4000 ciy Trang (2m x 2,5m) + 640 cdy Ban (4m x 4m), md
hinh 2 (Trang + Pudc voi, mat dd 2500 cay Trang (2m x 2m)+ 2500 cay Pudc
voi (2m x 2m). M6 hinh 3 (Trang + Mam bién, mat do 2500 cay Trang (2m x
2m) + 2500 cdy Mam (2m x 2m), D6i chimg (Mat d6 Pudc voi: 5000 tru
mam/ha + Trang 10.000 tru mam/ha. Két qua nghién ctru dat duoc sinh trudng
duong kinh gbe cua cay Trang cao nhat & mo hinh 2, bién dong trong khoang
tir 0,83 (2 tudi) dén 2,1 cm (tudi 4) va thdp nhat & mo hinh d6i chimg Trang va
Pudc giai doan 2 tudi naim 2010 dén 2012 1an luot 14 0,32 — 1,06 cua Trang va
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0,53 — 1,78 cia Pudc. O mé hinh 2 chiéu cao viit ngon ctia cdy Trang co luong
tang trudng binh quan hang nam dat gia tri cao nhat 1a 0,87m/nam va thap nhat
& mo hinh d6i chimg 13 0,54m/nam. Ty 1¢ séng cua cdy Trang trong cac md
hinh sau 3 nam tréng bién dong trong khoang tir 87,7 — 90 % va ddi chimg 1a
73,3%. Trong 4 loai cdy thi diém trong phuc hoi rimg ngap min trong cac dam
nudi tém bo hoang tai Quang Ninh, c6 thé xép hang: V& sinh truéng dudng
kinh gdc: Ban > Trang > Pudc voi > Mam; vé chiéu cao vit ngon: Pudc voi >
Ban > Trang > Mam; vé ty 1¢ séng: Trang > Mam bién > Pudc voi > Ban. Nam
2018 (P4 Quy Manh & Bui Thé Ddi, 2018) budc dau phan chia dit rirng ngap
man ven bién tinh Thai Binh thanh 3 dang 1ap dia trén co s& cac tiéu chi: (i)
Thoi gian phoi bai (h/ngay), (i1) PO man, (ii1) Ty 1€ cat, (iv) Do thanh thuc cua
dat. Dién tich dang 1ap dia rat kho khan co dién tich 16n nhat 2.892 ha, dang l1ap
dia thudn 1¢1 c6 814 ha va dang 13p dia kho khan co thé cai tao dé tréng rung la
534 ha. Xay dung mo6 hinh thyc nghiém véi dién tich 2 ha trén dang 1ap dia kho
khin budc dau dat duoc két qua cac loai cay trong md hinh thyc nghiém déu
c6 ty 18 song rat cao, dat trén 87%, sinh trudng chiéu cao vat ngon va duong
kinh gdc tir mic d6 chdm dén nhanh trong d6 Trang 14 loai sinh trudéng cham
nhat, Ban khong canh sinh trudng nhanh nhat.

1.3.2.9. Gidi thi¢u vé cdy Ban tring

Tén goi: Ban tring, Ban dang

Tén khoa hoc: Sonneratia alba J. E. Smith.

Tén khac: Chiratia leucantha Montr., Mangium caseolare album
Rumph., Rhizophora caseolaris Linné, Sonneratia acida Benth., Sonneratia
alba F. Vill., Sonneratia caseolaris Engl., Sonneratia griffithii (non Kurz)
Watson, Sonneratia iriomotensis Masamune, Sonneratia mossambicensis
Klotzsch ex Peters. (Theo Wim Giesen va cs., 2006)

Ho: Ban (Sonneratiaceae)
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Cay Ban trang c6 tén khac 1a Ban dang (Pham Hoang Ho, 1999; Pham
Hoang HQ, 1999). Tén khoa hoc la Somnneratia alba thudc ho Ban
(Sonneratiaceae). Ban tréng 1a loai thuc vat than g5, chiéu cao trung binh tir 10
— 15 m, ¢6 thé cao dén 25 m. Than phan chia thanh nhiéu canh, canh non thuong
phan thanh nhiéu dét phinh to, mau do. G4 bé va xdp. R& cdy phat trién manh
thanh gbc to, moc sau dudi bun dat va chiac khoe. R& moc ra tir than ré thanh
tirng khom quanh gbc. La moc dbi ximg, phién 1a hinh trai xoan hodc hinh bau
duc, day nhung kha gion.

L4 ban rong 0,35 — 0,45cm va dai 5 — 10cm, cuéng 14 c6 gan gitra ndi 10,
dai khoang 0,5 — 1,5cm. Hoa moc thanh cum & dau canh, cuéng dai tr 0,5 —
1,5cm, cum hoa dai Scm va chira tir 2 — 3 bong nhd. Pai hoa c6 mat trong mau
tim hong, mat ngoai mau lyc. Canh hoa thuén ¢ 2 dau, mau trang luc, mdi hoa
gdém khoang 6 canh. Qua mong, khi con non thudng gion va cung, khi chin
mém. Qua chin cao khoang 2 — 3cm, dudng kinh 5 — 10cm, bén trong chira
nhiéu hat det. Cay ban chi séng dugc ¢ nhitng rung ngdp man. Loai thyc vat
ndy c6 nguodn goc tir cac nudc Pong Nam A va Nam A nhung hién nay da duogc
di thyc & nhidu khu vyc trén thé giéi nhu Chau Pai Duong, Chau Phi va Chau A.

La loai tién phong & ving cira séng, ven bién cta rimg ngap min, thudng
xudt hién chung v&i Mam tring (4vicennia alba), khong chiu ngap trong nudc
ngot vao thoi gian dai. Moc trén céc loai dt bun c6 pha cat. Thuong thay trong
cac ving cira séng ven bién ddi dién voi bién. Ra hoa quanh nam. Trai Ban
trang phat tan bang cach ndi trén mat nude va theo thuy triéu dén khu vuc thich
hop dé phat trién. Trén dat cao, chit khong thiy ré tho. Pay 14 loai ciy ngap
man thuc su.

O nudc ta, Ban tring moc nhiéu & céc tinh ven bién tir Hai Phong dén Ca
Mau nhung tap trung nhiéu nhit & khu vire Tdy Nam Bo. Ring Ban trang gitp

tao ra hang rao virng chac nham chan song, chong sat 1& vung dat ven bién va
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giam thiéu tinh trang ngap man. Ban tring ciing c6 thé dugc trong & nhiing
ving nude ngot nhung thudng phat trién kém. Vo than chtra 10 — 20% tannin,
archinin, archin, chit mau. G4 ban chua 17,6% pentosan ¢c6 mau nau va 8,5%

lignin. Qua ban chira chat mau, archicin, archin, 11% pectin va 2 chat flavonoid.

a: Cay; b: Hoa; c: Trai Ban
trang

Hinh 1- 1: Hinh anh cay Ban tring

1.3.3. Phwong phap xiay dung cic ham sinh truwéng

Tir cac tai lidu tham khao cho thiy phan 16n nhitng ham thé tich va ham
sinh khoi d6i véi cay gd va rimg nhiét d6i duoc xdy dung tir nhitng bién du
doan dé do dac (D va H).

Theo Nguyén Vin Thém va cs. (2021), cidc ham sinh truéng duoc chon
phai thoa man 3 diéu kién: f(A) = 0 khi A = 0; 1 tiém cn tai f(A) = Ymax va 2
diém ubn. Diém ubn thi nhit twong tng voi giai doan sinh trudng cham chuyén
sang giai doan sinh truéng nhanh (Giai doan rimg non chuyén sang giai doan
rimg trung nién). Piém uén th hai twong tmg véi giai doan sinh truéng nhanh
chuyén sang giai doan sinh truéng cham (Giai doan rimg trung nién chuyén

sang giai doan rung thanh thuc).
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Trude day nhiéu nha 1am hoc va diéu tra rimg da st dung nhitng ham
thuc nghiém twong duong voi ham 1y thuyét dé biéu dién gan dung qua trinh
sinh truéng cua cay gob va quén thu. Bang 1- 7 ghi lai mot s6 ham thuc nghiém
thuong dugc tng dung dé mo ta qua trinh sinh trudng cia cay gd va ring.

Ketterings va cs. (2001) xdy dung cac ham sinh khoi theo ham 1.13;
trong d6 B = Sinh khdi, D = Pudng kinh ngang nguc. Chave va cs. (2014) da
mo ta mbi quan hé giita tong sinh khéi trén miat dat theo D, H cua cay gd (B))
bang ham (1.14). Meriam Makinano-Saltinlan va cs. (2019) m6 ta cac thanh
phan sinh khéi ctia nhitng cdy ngap man & Philippine bang ham liy thira (1.15).
Nguyén Vian Thém va cs. (2021) d3 mé ta moi quan hé giita sinh khéi trén mat
dat & murc cdy gb voi D, H bang ham (1.15).

Bang 1- 7: Mot s6 ham thuc nghiém thudng dugc tmg dung dé mé ta qua trinh

sinh trrdng cua cay go va rung.

TT Tén ham s6 Nim Hinh th4i ciia ham

| Gompertz 1825 Y =m*exp(-b*exp(-c*A))

2 Logistic 1838 Y =m/ (1 + b*exp(-c*A))

3 Monomolecular Y = m*(1 - b*exp(-c*A))

4 Schumarcher 1939 Y = m*exp(-b/A”c)

5 Korf 1929 Y =m*exp(-b*A"-c)

6 Korf 1939 Y =m*exp((b/(1-c)) *A"(1-¢))
7  Weibull Y = m*(1 — exp(-b*A"c))

8  Bertalanffy 1957 Y =m*(1 —exp(-b*A) "3

9  Chapman — Richards 1959 Y =m*(1 —exp(-b*A)) "*c

10  Korsun - Strand 1964 Y = A"2/(bo+ bi*A + ba*A"2)
11  Sloboda 1971 Y = m*exp(-bi*exp(-b2*A"b3))
12 Luy thua Y =m*A”b

B = a*k*D (b + ¢) (1.13)
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Bi = a*(D*H)" (1.14)
Log (Bi) =a*Log(D) + b (1.15)
Bi=a+ b*D? + ¢*D3 + d*(D3/H) (1.16)

1.4. Théao luin

Tt nhitng tai liéu tong quan cho thiy, phan 16n cac nghién ciru trude day
& trong va ngoai nudc déu tap trung xac dinh dic diém phan bd cia RNM, thanh
phan loai cia RNM, céu tric va sinh truéng cia RNM, 1ap dia RNM, k¥ thuat
gieo wom va trong RNM, nang suit va chu trinh vat chat & RNM. Nhiéu nghién
ctru ciing huéng vao phan tich anh hudng ctia mot s6 yéu to sinh thai va 1ap dia
dén sinh truong ctia RNM. O Viét Nam, nhiéu tac gia di nghién ciru viing phan
b, thanh phan loai cdy va dién thé cia RNM, k¥ thuét trong mot sb loai CNM.
Hién nay ciing da c6 quy trinh trong RNM. Trong nghién ciru nay, luan an sir
dung nhitng két qua nghién ctru ndy dé trong rimg Ban trang tai khu vic ven
bién ctia tinh Thira Thién Hué.

Nhitng nghién ctru truée day chi tdp trung & RNM thudc khu vuc ven
bién mién Béc va mién Nam, it chu v dén khu vuc ven bién mién Trung. Hién
nay van con thiéu nhiing nghién ctru vé RNM & viing ddm pha ven bién cta
tinh Thira Thién Hué, noi ma hé thong song ngan, dc, it phu sa, thuy triéu thap
nhit ca nudc va do min thay ddi rat 16n giira 2 mia mua va mua nang (2 -
30%o). Trong nghién ciru nay, luan an phén tich sinh truéng cua rimg trong Ban
tréng trén ba dang 13p dia tai khu vuc ven bién cua tinh Thira Thién Hué. Tu d6
xac dinh 1ap dia thich hop dé trong rimg Ban trang.

Tir nhitng tai liéu tong quan ciing cho thdy, nhiéu nghién ciru trudc day
& Viét Nam da xac dinh nang suat va anh huong ciia nhitng yéu t6 moi truong
dén sinh truong RNM. Tuy vay, nhitng nghién ctru nay van chua lam rd dong
thai bién dbi cua dic tinh dat va nudc dudi tan RNM, cuong do va khuynh

hudng cia moi quan h¢ gitra cac yéu to moi truong voi sinh truéng RNM. Han
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ché nay dan dén thiéu thong tin dé phén tich vai tro cia RNM trong viéc bao
vé va cai thién méi trudng ven ctra song va ven bién. Trong nghién ctru nay,
luan 4n phan tich dong thai bién doi ciia mot s ddc tinh dat va nudc dudi tan
RNM, cudng do va khuynh huéng ciia méi quan hé giita cac dic tinh dat va
nudc voi sinh trudng RNM. Pé lam rd van dé dat ra, ludn an nay st dung
phuong phap sinh thai hoc thuc nghiém dé phan tich mbi quan hé giita mot sd
dic tinh cua dat va nudc véi sinh trudng cua rimg trong Ban tring. Két qua
nghién ctru nay khong chi gop phan xay dung nguyén 1y sinh thai ddi voi RNM,
ma con giup ich cho viéc dé xuat cac bién phap bao vé va cai thién moi trudong

¢ khu vuc ven bién thude tinh Thira Thién Hu€ va mién Trung Viét Nam.
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Chuong 2
POI TUQONG, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong va dic diém ciia khu vie nghién ciru
2.1.1. Poi twong va dia diém nghién ciru

Péi turong nghién ctru 1a mdi quan hé gitra dic tinh ctia dat va nude véi
sinh truéng ciia rimg trong Ban trang trong giai doan 4 tudi. Pia diém nghién
ctru duoc dit tai khu vue Con Té thudc ctra bién Thuin An cua tinh Thira Thién
Hué. Toa do dia ly: 16°14” = 16°42° vi Bac va 107°22° + 107°57” kinh Pong.
Tho1 gian nghién ctru tir 2016 + 2020.

2.1.2. Piéu kién tw nhién ciia khu vue nghién ciru

Tinh Thira Thién Hué ndm & phia Nam vung duyén hai Bic Trung b,
dién tich tu nhién 5.033,2 km? (Hinh 2.1). Phia Bic giap tinh Quang Tri, phia
Nam gidp thanh ph6é Pa Ning, phia Ty giap Nudc Cong hoa Dan chi nhan
dan Lao, phia Dong giap bién Pong véi tong chiéu dai duong bo bién hon 120
km. V& vi tri dia 1y, tinh Thira Thién Hué nam ¢ toa do (VN2000): X =
566.536,374; Y =1.831.031,104.

Dia hinh ciia tinh Thira Thién Hué kha phirc tap, chia thanh 3 ving. Ving
nai chiém khoang 70% dién tich. Ving dong bang co6 dién tich nho, khoang
9,8% dién tich. Ving dam pha ven bién dai hon 120 km. Hé ddm pha Tam
Giang - Cau Hai trai dai 68 km, v&i dién tich hon 22.000 ha, thudc dia phan 04
huyén Phong Pién, Quang Pién, Phu Vang, Phu Loc va thi xa Huong Tra. Pam
Lap An biét lap v6i hé ddm Tam Giang - Cau Hai, c6 dién tich khoang 1.650
ha, thudc thi trdn Lang Co, huyén Phu Loc. Tinh Thura Thién Hué nam trong
vung khi hau nhiét d&i gié mua (Bang 2- 1).
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Hinh 2- 1: Ban d6 hanh chinh tinh Thira Thién Hué
Bang 2- 1: Dic diém khi hau ¢ tinh Thira Thién Hué.

Chi tiéu Trung binh nam Min Max
Luong mua (mm/nam) 2.995,5 1.882 4.937,0
Nhiét do (°C) 25,2 8 42
Do am (%) 85 83 87

Nhiét do trung binh hang nim 14 25,2°C, cao nhat 1a 42°C, thap nhat 1a
8°C. Tinh Thira Thién Hué c6 lwong mua 16n nhat nuéc. Lugng mua trung binh
hang ndm 1a 2.995,5 mm, ti thiéu 1.882 mm, 1én nhat 4.937 mm. bo am khong
khi trung binh hang niam bién dong tir 83-87%. Hai hudng gi6 chinh la gié mua
Poéng Bic, gié Tay Nam va anh hudng ctia cac con bdo nhiét d6i dir doi tir bién
Poéng. Gié mua Pong Bic vé mua DPong, tir thang 10 dén thang 4 nim sau. Gi6
Tay Nam vé mua he, tir thang 5 dén thang 9. Bio thudong xuat hién tir thang 8,
tap trung vao thang 9 va kéo dai dén thang 10 hang nim. Toan tinh c6 6 con
song chinh: O Lau, Huong, Nong, Trudi, CAu Hai va Bu Lu; trong do6 hé théng
song Huong 1a quan trong nhat. Nhin chung, cic song déu ngin, déc va nhiéu
thac ghénh. Ving ddm pha va ven bién ctia tinh Thira Thién Hué trai rong trén

dia ban cua 45 xa thudc cac huyén Phong Dién, Quang Pién, Phu Vang, Phu
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Loc va thi xa Huong Tra. Téng dién tich tuy nhién 1a 101.070 ha, béng 20% dién
tich cua tinh. Chay doc theo bo bién 1a hé ddm pha Tam Giang - Cau Hai dai
68 km trén dia ban cac huyén Phong Dién, Quang Dién, Pht Vang, Pha Loc va
thi x4 Huong Tra véi dién tich mat nuéce hon 22.000 ha. Pha nay gdm bén dam
ndi tiép nhau tir Bic xuéng Nam d6 1a

Pha Tam Giang dai khoang 27 km, bat dau tir cira song O Lau dén cira
song Huong véi dién tich 5.200 ha. Phé thong vai bién bang mdi cira Thuan An.

Pam Sam nh6 hon véi dién tich 1.620 ha, khong thong ra bién.

Pam Ha Trung - Thay T dai va hep vai dién tich 3.600 ha ciing 1a dam
kin khong thong ra bién.

Pam Cau Hai 16n nhat v6i dién tich 11.200 ha. Cira Tu Hién thong dam
Cau Hai v6i bién.

Pam Lap An nhu mdt tui nudc an sau vao dét lién, biét lap v61 hé dam
Tam Giang - Cau Hai, dién tich mat nude khoang 1.600 ha, thong voi bién

Dong qua cura Lang Co.
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Nguo”‘n dir lieu: Dy an G[S’Hué’
Hinh 2- 2: So d6 khu vuc vung dam pha va ven bién Thitra Thién Hué
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2.2. N§i dung nghién ctru
2.2.1. Sinh truéng ciia rirng Bin tring trén nhirmg lip dia khac nhau
(1) Sinh truong dudng kinh va chiéu cao.
(2) Sinh truong dudng kinh tan va chiéu dai tan.
(3) Chi sb phtc hop vé ciu truc.
(4) Chi s6 canh tranh.
(5) Trit lugng g va sinh khdi.
(6) Tinh 6n dinh cua rimg tréng Ban trang.
2.2.2. Pic tinh ciia dit dwéi tan rimg trong Ban tring
(1)DPac tinh cua dat trén dang lap dia I.
(2)Pic tinh cua dat trén dang lap dia I1.
(3)Dbac tinh cua dat trén dang lap dia I11.
(4) So sanh dic tinh cua dat trén ba dang lap dia khac nhau.
2.2.3. Quan hé giira dat vo6i sinh truwéng ciia rimg trong Ban tring
(1) Quan hé giira dat voi rimg trong Ban tring trén dang 1ap dia 1.
(2) Quan hé giira dat voi rimg trong Ban tring trén dang lap dia 11
(3) Quan h¢ gitra dat vai rung tréng Ban tréng trén dang lap dia I11.
2.2.4. Quan hé giira nwéc véi sinh truéng cia rirng trong Ban trang
(1) Biac tinh cta nudc dudi tan rimg trong Ban trang.
(2) Quan hé giita nudc véi sinh trudng cua rimg trong Ban tring.
2.2.5. Quan hé giira rirng trong Ban tring véi dic tinh ciia dit va nuéc
(1) Quan hé giira rimg trong Ban tring véi ddc tinh ciia dat.
(2) Quan hé giira rimg trong Ban tring véi ddc tinh ciia nube.
2.3. Phuong phap nghién ciru
2.3.1. Phwong phap luin

Nghién ctru nay dua trén 5 luan diém co ban.
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(1) Mot 1a rimg 1a mot hé thdng sinh thai; trong d6 bao gébm hai nhom
thanh phan v6 co va hitu co. Nhom thanh phan vo co bao gdm khi hau (4nh
sang, mua, nhiét do, o am khong khi, g16...); dia hinh (d6 cao, do déc, huéng
dbc, do dai suon doc, hinh dang mat dat); dat (thanh phan cap hat, chat khoang,
nhiét do, nudc, sinh vat...). Nhom thanh phﬁn v0 co dugc goi la sinh thai canh.
Nhom thanh phﬁn hitu co bao gém thuc vat, dong vat va vi sinh vat. Nhom
thanh phé‘m hitu co dugce goi la sinh canh. Hai nhom sinh vat canh va sinh thai
canh c6 quan hé chit ché v6i nhau. Tinh chat ché biéu hién ¢ chd bat ky thanh
phan nao thay ddi ciing kéo theo su thay d6i cta nhirng thanh phan khac. Theo
luan diém nay, tinh chat cua dat va nudc dudi tin RNM dugc xem xét trong
moi quan hé véi dic tinh cua rimg.

(2) Hai 1 rimg bao gom rat nhiéu dic tinh khac nhau va rat khé do dac
chinh x4c. Pé don gian trong phan tich mdi quan hé giita rimg va méi truong,
cac nha 1am hoc biéu thi nhitng dic tinh cua rimg thong qua chi s6 phirc hop vé
cdu trac (SCI = Structural Complexity Index). Chi s6 SCI 14 téng hodc tich sb
gitta nhitng dic tinh ctia quan thy nhu mat d6 (N, cay/ha); dudng kinh than cay
g6 (D, cm), chiéu cao than cay hd (H, m), tiét dién ngang (G, m?).

(3) Ba 1a moi trudng sdng ctia rimg bao gém rat nhiéu yéu t6 khac nhau
va chiing twong tac qua lai v&i nhau rat phic hop. Dé don gian, cac nha 1am
hoc phan chia méi truong séng cua rimg thanh cac 1ap dia khac nhau; trong d6
nhirng yéu td duoc su dung dé phan chia lap dia 1a khi hau (lugng mua, nhiét
d6 khong khi, @6 4m khong khi), dia hinh (46 cao, do dbc, hudng dbc), dat (loai
dat, do sau ting dat, thanh phan co gidi, d6 am), tinh trang phat trién ctia tham
thuc vat (cdy than thao, ciy bui, cdy gd) va hoat dong ctia con ngudi (trdng va
nudi rimg, khai thac rimng, lira...). Theo luan diém 3, luan an nay phan tich anh

hudng cua lap dia dén sinh trudng cua ring trong Ban trang.
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(4) Bon 14 sinh trudng va phat trién cta rimg thay d6i theo thoi gian (tudi
rung). Trong nghién ctru nay, ludn an phan tich qua trinh sinh truéng cta rung
trong Ban trang trong giai doan thi nghiém (4 nam).

(5) Nam 1a mbi quan hé giita dic tinh ctia dat va nude véi sinh trudng cia
ring c6 thé duoc x4c dinh bang nhiéu phuong phap khac nhau. Nhu phwong phép
so sanh gian don bang ty 18 hon kém (%); qua phan tich thong ké hay méi quan
hé gitra dac tinh ciia dat va nudc voi sinh trudng ciia rimg Ban trang trong nghién
ctru nay duogc xac dinh bang phuong phép phan tich hdi quy va twong quan.
Phuong phéap phan tich twong quan dugc st dung dé xac dinh khuynh huéng va
cuong do cua moi quan h¢ gitra dac tinh cta d4t va nude véi sinh trrdng cua rung
Bén trang. Phuong phap héi quy duoc st dung dé xac dinh nhing dic tinh cta
dét va nude ton tai moi quan h¢ chat ché voi tudi cua ring Ban tréng.

T 5 ludn diém trén day, hudng nghién ctu cta luan an 13 sir dung
phuong phép sinh thai hoc thuc nghiém dé phan tich méi quan hé giira dat va
nude voi sinh truong ciia rimg trong Ban trang. Trinh ty nghién ciru bao gdm
4 budc: Bude 1: Phan chia lap dia va b tri cac thi nghiém trong rimg Ban tring
trén cac dang lap dia khac nhau.

Budc 2: Phan tich sinh truong ciia rimg trong Ban trang theo tudi trén cac dang
lap dia khac nhau.
Phan chia lap dia

Rirng trong Ban tring (I)

\A

v |
( Dang lap dia I J ( Dang lap dia II J ( Dang l1ap dia III J
I I

I
{} Pau ra (I)

Xéc dinh sinh trudng cta rung Ban trang Phan tich quan hé gitra dat va nudc voi
ring Ban trane.

Hinh 2- 3: So db cc budc nghién ctru
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~—— (1) Chon lap dia thich hop dé trong rimg >

A \ A M D

Dau vao Ban trang. 3

(Tir dau ra 6 1) =

1) Sinh truéng cua | = | (2) Udc lugng déc tinh cia dat va nudc E

rimg Ban t.réng trén ba E dudi tan rimg Ban tring. %

dang lap dia. - Q'

2) Pong thai moi | © — N

truong dudi tan rumg (3) Bé xuat bién phdp quan ly va bao v¢ <
Ban trang. mdi trudng ven sdng va bién.

Hinh 2- 4: So d6 mo ta ap dung két qua nghién ctru

Budc 3: Xac dinh dic tinh ctia dt va nude dudi tan ring trong Ban trang.
Budc 4: Phan tich mbi quan hé gitta mot s6 dic tinh cua dit va nudce vai sinh
trudg cua rung trong Ban trang. Két qua cta bude 1 1a co sd cho nhitng phan
tich sinh truéng cta rimg trong Ban tring va mdi quan hé giira rimg va moi
truong. Két qua cua budc 2 1 nhimg chtng cir dé tra 101 cau hoi 1 ma luan an
dit ra. Két qua cta bude 3 va 4 1a nhitng ¢t liéu dé tra 16i cau hoi 2 va 3 ma
luan 4n dat ra. So d6 nghién ctru va ap dung két qua nghién ctu duoc mo ta
khéi quat & Hinh 2- 3 va Hinh 2- 4.
2.3.2. Nhirng gia thuyét nghién ciru

Gia thuyét 1: Sy thay d6i 1ap dia anh huong khong rd rét dén sinh truong
ctia rimg trong Ban trang. Gia thuyét nay dugc lam rd thong qua phan tich so
sanh sinh truong ciia ring trong Ban tring trén ba dang lap dia khac nhau. Gia
thuyét 2: Pac tinh ciia dat va nudc dudi tan rimg trong Ban tring va dat tréng
khong c6 rimg 1a khong khac nhau. Gia thuyét nay duoc 1am rd thong qua phan
tich so sanh giita dic tinh cua dat va nudc & dat tréng véi dat va nude dudi tan
rimg trong Ban trang. Gia thuyét 3: Sy gia tang tinh phiic tap vé cdu tric cta

rung trong Ban trang anh hudng khong 1o rét dén dac tinh cua dat va nudce. Gia
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thuyét ndy dugc 1am rd théng qua phéan tich mdi quan hé giita mot sb dic tinh
ctia dt va nudc véi sinh trudng cia rimg trong Ban trang. Gia thuyét 4: Sinh
truong cla ring trong Ban tring khong phu thudc vao cac dic tinh cia dat va
nuée. Gia thuyét ndy dugc 1am rd thong qua phan tich mdi quan hé gitta rimg
trong Ban trang voi nhitng dic tinh cua dat va nude.
2.3.3. Phuong phap b tri thi nghiém va thu thip sé liéu
2.3.3.1. Phén chia ldp dia dé trong rirng Ban tring

Theo phuong phap phan loai lap dia caa Ngb Dinh Qué (2003), khu vuc
nghién ctru dugc phan chia thanh 3 dang 1ap dia (I, II va III). Bac diém cua 3
dang lap dia nay duoc danra & Bang 2- 2.

Bang 2- 2: Pic tinh co ban cta ba dang 1ap dia ¢ khu vuc nghién cuu.

Dang 1ap dia:
bac tinh cua lap dia
I 11 11

1. Ché do ngap triéu
1.1.Thoi gian ngap triéu (gid) 8-12 5-6 <5
1.2. D6 sau ngap triéu (m) 0,8+1,5 0,6-1,0 <0,6
2. Cao trinh bai <=0,2 <=0,2 >0,3
3. Loai dat (Pdt mdn it va trung

Cat pha Cat pha sét Cat
binh (Molli Salic Fluvisols):

, Chua thanh
4. B thanh thuc cua dat " Kha thanh thuc | Thanh thuc
thuc
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Hinh 2-5: Ban dd phan bo 3 dang lap dia ¢ khu vuc nghién ctru.

Dang lap dia I c6 thoi gian ngp triéu 8-12h/ngdy. Do sau ngp triéu
trung binh hang ngay 1a 120cm. Cao trinh bai dudi 20cm. DAt c6 thanh phan co
gid1 1a cat pha & dang bun long.

Dang lap dia II c6 thoi gian ngp triéu 5-6h/ngdy. Do sdu ngap triéu trung
binh hang ngay 1a 80cm. Cao trinh bai dudi 20cm. Pat c6 thanh phan co gidi
1a cat pha sét & dang bun hoi ldng.

Dang 1ap dia I1I ¢6 thoi gian ngdp triéu dudi Sh/ngdy. Do siu ngip triéu
trung binh hang ngay 1a 60cm. Cao trinh bai trén 30cm. Pt c¢6 thanh phan co

gidi1 1a cat & dang bun chit.
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2.3.3.2. Xdc dinh lap dia thich hop dé trong rieng Ban tring

Phéan nay x4c dinh nhitng ching ctr dé 1am rd gia thuyét 1. Dé xac dinh
anh hudng cua 1ap dia dén rung Ban tréng, luan an thuc hién theo 2 budec.

Buée 1. Tréng rung Ban tréng trén ba dang 1ap dia. Lap dia tai khu vuc
nghién ctru bao gém ba dang (I, II va III) theo phéan loai ciia Ngo Dinh Qué
(2003). Rung trong Ban trang duoc trong tir cdy con 6 thang tudi. Cay con duoc
gieo wom trong tai bau Polyetylene (PE) v6i kich thudc 25*30cm. Nhiing cay
con dem trong 1a nhiing ciy sinh trudng tot, than thang va khong bi sdu bénh;
trong d6 duong kinh gdc (Do) va chiéu cao (H) twong tng 16n hon 0,5cm va
50cm. Thoi diém trong rimg Ban tring vao trung tuan thang 3. Thoi diém trong
rimg Ban tring trong ngay 1 luc nudc thiy tridu xudng thap nhat.

Cay con dugc trong theo hang. Cac hang cdy dugc bd tri theo hudng
vudng goc véi bd bién. Mat do trong ring ban dau 1a 3.300 cdy/ha (1,5%2,0 m).
Pé gitp cay con sau khi trong khong bi d6 nga khi gip song va gié 16n, mdi
cdy duoc ¢ dinh bang 3 coc tre véi duong kinh tir 2 — 3cm va chiéu cao 100 —
150cm. Cac coc dugc cdm siu 40 — 60cm; sau d6 cay con dugc budc vao coc
& vi tri 2/3 than. Xung quanh 16 thi nghiém dugc bao vé bang hang rao tre dé
lam gidm song 16n va chin rong réu. Cac thi nghi€ém trén mdi dang 1ap dia duogc
b tri 1ap lai 3 lan. Lo thi nghiém c6 dang hinh chit nhat véi dién tich 300 m?

(15%20 m). So d6 thi nghiém duoc biéu dién ¢ Hinh 2- 3.
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Hinh 2- 6: So d6 thi nghiém (a) va hé théng tudng rao bao vé ring Ban tring

sau khi trong (b)
Bang 2- 3: Toa d6 céac 16 thi nghiém trong rimg Ban tring.
Lap Dia Lan lip Toa do (UTM Zone 48)
X Y
Lap 1 780,197 1,832,187
Lb 1 Lap 2 780,148 1,832,136
Lap 3 780,218 1,832,118
Lap 1 780,295 1,832,024
Lb2 Lap 2 780,290 1,832,113
Lap 3 780,188 1,832,081
Lap 1 780,253 1,832,126
Lb3 Lap 2 780,209 1,832,033

Lap 3 780,262 1,831,988
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Budrc 2. Thu thap s6 liéu sinh truéng cta ring trong Ban trang. Phan tng
ctia rimg trong Ban tring v6i su thay doi ciia 1ap dia dugc danh gia sau 6 thang
va 1 — 4 nam sau khi tréng. Sinh truéng cua ring trong Ban trang & mdi tudi
trén mdi dang lap dia dugc xac dinh thong qua do dém 30 ciy trong 6 mau
100m? (10*10 m); trong do6 mdi lan 1ap cua mot dang 1ap dia 1a 10 cay. Cac 6
mau phan bd & trung tdm cua 16 thi nghiém. Anh huong cua dang 1ap dia dén
rimg Bén tring duoc xem xét thong qua ty 18 séng (TLS%), sinh truong, chat
luong va tinh on dinh ciia rimg trong Ban trang sau 4 nam trong. Chi tiéu nghién
ctru 1a mat do hién con (N, cay), duong kinh gdc (Do, cm), chiéu cao toan than
(H, cm), duong kinh tan (Dr, cm), sinh khéi (B, kg), pham chat hay chat lugng
cdy (tot, trung binh, x4u).

Chi tiéu TLS dugc sir dung dé danh gia sy thich nghi ciia rimg trong Ban
trang voi moi truong. Hai chi tidu chiéu cao va dudng kinh gbe duoc st dung
dé danh gia kha nang sinh truong ciia rimg Ban trang trén nhiing dang lap dia
khac nhau. Chi tiéu Dr va dién tich tan (St, m?) dugc st dung dé dénh gia mirc
d6 che phi cua tan rimg trén mat dat. Pay ciing 1a chi tiéu danh gid mirc canh
tranh vé nudc, chat khoang va anh sang gitta nhiing nhiing cdy Ban trang &
nhirng tudi khac nhau. Khi tan rimg kin, khép tan thi cac ciy gd trong quan thy
canh tranh manh vé anh sang. Chi tiéu chiéu cao, duong kinh gbc dugc sir dung
dé danh gia hinh thai than va tinh 6n dinh vi méi truong (song to va gio 16n).
Ty 1& H/Do 16n biéu hién chiéu cao than ciy cao, con D nhé. O trudng hop nay,
cdy dé bj d6 giy do gi6 16n va song 16n. Ty 18 H/Do nhé biéu hién chiéu cao
than cay thap, con D 16n. O trudng hop ndy, cdy c6 kha ning chdng chiu tot

vo1 g16 16n va song 16n.
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Hinh 2- 5: Theo ddi va thu thap sé liéu sinh trudng cia rimg Ban tring.

Chi tiéu sinh khdi B; (Tong s6 = Bro, than = Br, canh = Bc, 14 = Br) duoc

sir dung dé danh gia phan g tong hop cta ring trong Ban tring v6i sy thay
d6i méi trudong (1ap dia), kha nang cb dinh carbon, kha ning hap thu va thai
dioxit carbon (COz) vao khong khi.

Chi tiéu Do dugc do bang thudc Palme voi d6 chinh xac 0,01 mm. Chi
tiéu chidu cao va duong kinh tan (H va Dr) duoc do bang cdy sao voi d chinh
xac lem. Sinh khéi & mdi nghiém thirc duoc xac dinh tir 3 cdy binh quan. Cay
binh quan duoc xac dinh theo gia tri binh quan vé& DO va H caa céc cdy trén 0
mau. Dé do dac B cua nhitng cay mau, truge hét rir sach dit & ph'?ln ré. Tiép
dén dé cay rdao nudc va cit than tr vi tri ¢d ré; cét canh va l14. Sau d6 can mdi
bd phén cua cay bang can voi d6 chinh xac 0,1 kg. Dé xac dinh sinh khéi kho
tuyét dbi ciia cac thanh phan trén cidy mau, cac mau 14 duoc dua vao tu sdy ¢
phong thi nghiém véi nhiét do tir 76°C cho dén khi trong luong khong doi.

Than, canh va ré dugc séiy & nhiét d6 105°C cho dén khi trong luong khong ddi.
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Pham chit ciy dugc xac dinh theo 3 cép: tdt, trung binh va xau. Cay co
pham chét tot (cay tdt) 1a cdy c6 Do va H 16n nhat, than thang va tron déu, tan
rong va déu. Ciy c6 pham chit trung binh (ciy trung binh) 14 cdy c6 Do va H &
murc trung binh, than thang, tan tron déu. Cay c6 pham chat xu (cay x4u) 1a
cdy c6 Do va H nho, than cong, tan 1éch, cdy chét timg phan hoic da chét nhung
chua bi d6 ngi trén san rimg.
2.3.3.3. Xdc dinh dic tinh ciia dit va nwéc dwdi tin rieng trong Ban tring

Phan nay xéac dinh nhiing chimg cr dé 1am ro gia thuyét 2 va 3.

Trén mbi dang 1ap dia tién hanh 1y mau bang khoan dat chuyén dung
duogc thu thap trong cic 6 ciia cac nghiém thire thi nghiém qua 3 1an lap, mau
ldy & 2 ting 0-20cm va 20-50cm di thiét ké, tai mdi 6 thi nghiém lay tir 5 dén
7 miii khoan véi ting dét twong Gmg sau d6 cho mau dat vao tui nylon zip miéng,
ghi chu lai thong tin, ngdy thang, 6 mau, ting dat va lan lip lai twvong tmg, mdi
tai mau c6 trong luong tir 500-1000g dé phan tich cac chi tiéu. P6i v6i vi tri 6
mau hay dang lap dia cao, thudn 1¢i c6 thé dao phau dién dat dé mé ta dic diém
thue bi, thuc vat chi thi, diéu kién moi truong sung quanh hoac tinh chat vat 1y
dat, mau sic, hé ré hay téng vo s0...., mau dat duoc phan tich 10 chi tiéu co
ban va mau nudc duge phan tich 06 chi tiéu co ban.

Cac phau dién dugc bo tri & trung tam cua cac 16 thi nghiém. Kich thuéce
phau dién dat 12 70*150cm (rong, dai) ¢& mo ta phau dién dat. Do tinh chat dat
ngap triéu tai khu vuc nghién clru ¢ dang 1ap dia I, ngap triéu siu nén khong
mo ta dat dugc bang phau dién ma dung khoan mau chuyén dung khoan lay dét

dé mo ta va lay mau phan tich.
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Hinh 2- 6: Xac dinh dang 1ap dia va thu mau dat bang khoan chuyén dung

Pic tinh cua dat tréng va dat dudi tan rimg trong Ban tring dugc danh
gia thong qua 10 chi tiéu: pHuzo, pHkcr, min (%), dam tong s6 (N %), phét
pho (P20s %), kali (K20 %), AI**(me/100g), Fe**(me/100g), SO4*(me/100g),
thanh phan co gidi (% ty 1& sét, thit va cat, %). pH-H20 trich bang nudc, ty 18
dat va nudc theo ty 18 1:5, do bang pH ké, pH-KCI 1IN, ty 1¢ dat va dung dich
KCl theo ty 1& 1:5, do bang pH ké theo TCVN 5979: 2007. Ham luwong mun
xéc dinh theo phuong phap Walkley-Black, Oxy hoa bang hdn hop H,SO, dam
dic - K,Cr,05, chuan d6 bang FeSO4 0,5 N theo TCVN-8726-2012, Pam tong
s& (%N) dugc xac dinh bang phuong phap cua Kjeldhall theo TCVN
6645:2000, Lan tong s6 (%P20s) vo co hda mau dit bang H,SO, va HCIO,.
Hién mau v&i phosphomolybdate véi chat khtr 13 ascorbic acid. So mau bang
may quang phd & budc song 880 nm theo TCVN 8940:2011. Kali tong sb
(%K20) vo co hoa mau dit bang H,SO, va HC1O,4 va duoc do bang may quang
ké ngon Itra theo: TCVN 8660:2011. Ba thanh phan doc chat A", Fe** va SO4>
dugc do bang may so mau UV-Vis theo TCVN 4403 : 2011, Fe*': theo TCVN
12202-8:2018 va SO4* theo TCVN 8727 : 2012. Thanh phan co gidi cua dat
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dugc xac dinh bang thanh phan (% Sét, % thit,% cat) phuong phap 6ng hit
Robinson theo TCVN 8567:2010.

Anh huong cia rimg dén dic tinh cta nudc chi duoc phan tich dbi véi
rimg trong Ban trang tir 1 — 4 tudi trén dang lap dia I1.

Phuong phap thu miu nudc: theo TCVN 6663-1:2011 va TCVN
5998:1995. Thoi gian thu mAu thang 3 hing nim (Sau mua mua va bat dau vao
muia khd néng cho khu vuc mién Trung — Thira Thién Hué). Lay sau khi triéu
xubng 6n dinh, lugng nude con lai trén cac 6 thi nghiém. Str dung chai nhyua
PP (Polypropylen) chuyén dung dé chira va bao quan mau. Dung chai nhyua
PP lay nudc truc tiép tai cdc 6 thi nghiém, trude khi ldy miu can tran va xuc
binh 2-3 1an, méu ldy can ddy chai va zip miéng chai bang mang paraphin,
ghi thong tin, ky kiéu, ngay gio, thoi gian, ngudi thu mau va bao quan trong
thung nhwa chuyén dung dé d& van chuyén.

Phuong phép phéan tich mau nuéc: pH: TCVN 5979:2007, Oxy hoa tan (DO):
TCVN 7325:2016, D min: TCVN 9167:2012, Fe2+: TCVN 6177: 1996, AI>* téng
s6: TCVN 6657: 2000, SO4% : TCVN 6656:2000 va QCVN 10:2023/ BTNMT.

Phén nay x4c dinh nhiing ching ctr dé 1am o gia thuyét 2 va 3. Péc tinh cla
d4t trong trude khi trong rimg va dat dudi tin ring trong Ban trang tir 1 — 4 tudi.

Rung trong Ban tring con non va hé ré in ndéng, nén cac mau dat chi
dugc thu thap ¢ hai 16p 0 — 20cm va 20 — 50cm. Mdi tang dat thu thap 0,5 —
1,0kg, miu dugc danh s theo ky hiéu nghiém thtc, lan lap, do sdu va cac ghi
cht can thiét tai hién truong dé d& nhan biét va danh gia. Mau sau khi thu thap
duoc bao quan van chuyén va dugc phan tich tai phong thi nghiém d4t cuia Vién
khoa hoc 1am nghi¢p Nam Bo.

Anh huong cia rimg dén dic tinh cta nudc chi duoc phan tich dbi véi
rimg trong Ban trang tir 1 — 4 trén dang 1ap dia II. Mdi ddi twong thu thap 3

mau nudce. Chi tiéu phan tich 12 pHuzo, ham lwong 6 Xy hoa tan (DO, mg/1), d6
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man (%o), ham luvong Al**(me/100g), ham luong Fe?*(me/100g) va ham lugng
SO4*(me/100g). Chi tiéu pHmo dugc xac dinh bang may do pH meter. Him
lugng DO dugc xac dinh bé‘lng phuong phap do dién cuc. PO man nudc bién
duoc do béng may do d0 man (khuc xa ké) ba chi ti€u nay dugc do truc tiép
ngoai hién trudng, tat ca nhimng chi tiéu nay dugc do vao ngay 15 am lich hang
thang; sau do6 tinh trung binh nam. Ba thanh phan AI**, Fe?* va SO4* dugc bao
quan, van chuyén va phan tich trong phong thi nghiém dat ciia Vién khoa hoc
lam nghi€ép Nam BJ.
2.3.4. Phuong phap xir 1y so liéu
2.3.4.1. Phwong phdp xir Iy sé ligu doi véi sinh truwéng ciia rieng Ban tring

Phan ndy tap trung tra 10i 2 cAu hoi chinh. Mot 1a sinh truéng cua rimg
Ban tréng trén ba dang 1ap dia dién ra nhu thé nao? Hai la dang 1ap dia nao la
dang l1ap dia thich hop cho sinh truéng cua rimg Ban tring? Hai cau hoi nay
duoc tra 101 thong qua phan tich sinh trudng cia rimg Ban trang trén ba 1ap dia
khac nhau. Phuong phap xu 1y s6 liéu duoc thuc hién theo 8 bude.

Budc 1. Tinh ty 1¢ séng (TLS%) ciia rimg Ban trang. Mat do cta ring
Bén tréng tai tudi A nim trén mdi dang 1ap dia dugc xac dinh theo cong thirc
2.1; trong d6 Na = mat do quén thu (cAy/ha) tai tudi A nam, n; = sb cdy trong 6
mau, Z = dién tich 6 mau (Z = 300 m?).

Na (cay/ha) = ni*(10.000/Z) 2.1

Ty 1& sdng ciia rimg Ban trang ¢ tudi A trén mdi dang lap dia dugc xac
dinh theo cong thirc 2.2; trong d6 TLSa (%) = ty 1& séng cua ring Ban tring &
tudi A, Na (cdy/ha) = s6 cay hién con song dén tudi A nim, N (cay/ha) = mat
d6 trong ring ban dau. Sau d6 phan tich su thay d6i TLS theo A cua rimg Ban
tréng trén ba dang 1ap dia.

TLSa = (NA/N)*100 (2.2)
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Budc 2. Tong hop céc s6 liéu do dém Do, H, Dr theo tudi A (A = 6 thang
va | — 4 tudi) cta rimg Ban trang trén ba dang 1ap dia. Sau d6 tinh cac dic trung
thong ké mo ta. Chi tiéu tinh toan bao gdm gié tri trung binh, pham vi bién
dong, sai 1éch chuan (SEE) va hé s6 bién dong (CV%). Puong kinh binh quan
(Dopg, cm), H binh quan (Hpg, m), Dt binh quan (Drpg, m) cta rimg Ban tring
& cac tudi duoc xac dinh theo phuong phép binh quin cong gian don (Cong
thire 2.3); trong d6 n = sb cay trong 6 mau, Yi = Do, H, Dr cua cay i.

YBgi = D i-1,n(Yi/n) (2.3)

Sau d6 phan tich sy khac biét vé Do, H va Dr clia Ban trang giira ba dang
1ap dia. Su khac biét nay duoc phan tich bang phwong phap phan tich phuong
sai (ANOVA) 1 nhan té (Dang lap dia). Gia thuyét Ho: Ba dang 1ap dia anh
hudong déng déu dén sinh trudong Do, H va Dr cia rimg trong Ban trang. Quy
tac quyét dinh: Khi mirc ¥ nghia P < 0,05, thi gia thuyét Ho bi bac bo.

Budc 3. Tinh chi s6 phic hop vé cau triic quan thu ciia ring Ban tring
(SCI) trén ba dang 1ap dja. Chi s6 SCI & cac tudi phan 4nh muc d6 da dang vé
cdu tric. Chi s6 SCI cua rimg Ban tring & cac tudi duge xac dinh theo cong
thirc 2.4; trong d6 N = mat do quan thy trén 1 ha, D = dudng kinh binh quan
ctia quan thu, H = chiéu cao binh quén ctia quan thu. Sau d6

SCI = (N*D*H) /10"5 (2.4)

Budc 4. Phan tich mirc do canh tranh giira cac cdy trong rimg trong Ban
trang. Hién tuong canh tranh giita cac cdy trong rimg trong Ban trang chi xay
ra khi hé thong tan va hé ré phat trién manh. Mirc d6 canh tranh gitta cic cay
trong rimg trong Ban tring duoc xac dinh theo chi sb canh tranh tan (CCI). Chi
s CCI cua cay thir i (CCL) 1a ty 1¢ gita dién tich hinh chiéu tan (St, m?) va
dién tich 6 mau (Z, m?). Chi sé6 CCI cua cay tht i (CCLi) dugc xac dinh theo
cong thirc 2.5; trong d6 Sti (m?) 1a dién tich tan cta cy thir i, con Z = 300 m?

(dién tich 6 mau)
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CClLi=Sn/Z (2.5)

Di¢n tich tan cua cdy thir 1 (Sti) duwgc xéac dinh theo dién tich hinh tron
v6i duong kinh bang Dri (Cong thirc 2.6).

Sti = 0,0000785*Dri? (2.6)

Tong dién tich tan (ST, m%ha) ctia rimg Ban tring dugc xac dinh theo cong
thtrc 2.7; trong d6 DTi 1a DT cia cdy tht i, con N 1a mat d6 ciia rimg Ban trang.

St = Yi-1,n(0,0000785*Dri?) (2.7)

Budc 5. Phan tich trir lugng g cua ring Ban trang. Trir lugng gd cua
rung Ban tréng tai tudi A (Ma, m*/ha) trén ba dang 1ap dia dugc xéc dinh theo
cong thirc 2.8; trong d6 Viga = thé tich cay binh quan tai tudi A, Na = mat do
clia rimg Ban trang tai tudi A.

Ma (m*/ha) = Na*Vpgga (2.8)

Thé tich than ciy (V, m*/ha) duoc xac dinh theo cong thirc 2.9; trong d6

gi = tiét dién ngang cia cay i, H; = chiéu cao cia cay i, F = 0,5.
Vi (m¥/cay) = gi*Hi*F (2.9)

Tiét dién ngang than cdy tai tudi A (g, m2/cdy) dugc xac dinh theo cong
thtre 2.10; trong d6 gi = tiét dién ngang than cia cay tha i, D = dudng kinh cua cay
i. Tiét dién ngang cta rimg Ban trang tai tudi A (GA, m*ha) dugc xac dinh theo
cong thirc 2.11; trong d6 gBgA = tiét dién ngang cuia cdy binh quan tai tudi A.

gi = 0,0000785*D? (2.10)

Ga (m*ha) = Y (Na*gpqa) (2.11)

Sinh truéng Do, H va M ciia ring trong Ban trang trong giai doan 4 tudi
trén ba dang 1ap dia dugc udc luong bang ham lity thira (Ham 2.12) va ham
Korf (Ham 2.13); trong d6 Yi= Do, H va M, A = tudi rimg trong Ban tring (0,5
— 4 nim), i = dang 1ap dia (I, IL, I1I), con a va b 13 tham s6 ctia mo hinh. Ham
thich hop duoc chon theo tiéu chuan “Téng binh phuong sai I¢ch nhé nhét =

SSRmin). S6 di sir dung ham liiy thira va ham Korf dé mo ta sinh trudng cta
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ring Ban tring 1 vi chiing khong chi théa ma yéu cau co ban ciia ham sinh
truong, ma con don gian va dé xac dinh cac tham s6. K& dén khao sat mé hinh
sinh trudng dé xac dinh luong ting truong hang nim vé dudng kinh (ZDo, cm),
chiéu cao (ZH, cm) va trit lwong gd (ZM, m*/ha/nam); lugng ting trudng trung
binh nam vé duong kinh (ADo, cm), chiéu cao (AH, cm) va trit luong gb (AM,
m’/ha/nam) (Cong thirc 2.14 —2.15). O cong thirc 2.14 —2.15, ZY s = ZDo, ZH
va ZM; AY A = A Doa, AHa, AMa; PY% = suét ting truong.

Yi=a*A"b (2.12)
Yi = m*exp(-b*A”-c) (2.13)
ZYa=Ya-Ya (2.14)
AYA=Yas/A (2.15)
PYa = (ZYa/Y4) *¥100 (2.16)

Céc hé s hoi quy va nhitng thong ké sai 1éch ddi voi cac ham (2.12) —
(2.13) dugc xac dinh bang phuong phap hdi quy va twong quan phi tuyén tinh
cua Marquardt. Mtrc d0 chat ch€ cua mbi quan h¢ gitta sinh truéng (Y = Do, H,
M, Bi) v6i A dugc danh gia theo hé s6 xé4c dinh = R? (Cong thirc 2.17). Sai léch
ctia cac ham hdi quy so voi sb liéu thuc té duoc danh gia theo 6 tiéu chuan: (1)
Téng sai 1éch binh phuong = SSR (Cong thtc 2.18); (2) Sai s6 chuan cua udc
luong = SEE (Cong thirc 2.19); (3) Sai s tuyét d6i trung binh = MAE (Cong
thirc 2.20); (4) Sai s tuyét ddi trung binh theo phan trim (MAPE) (Cong thirc
2.21); (5) Sai 1éch trung binh (ME) (Cong thurc 2.22); (6) Sai 1éch trung binh
theo phan trim (MPE) (Cong thirc 2.23). O cong thire (2.17) — (2.23), Yiva Y
= gia tri cua bién phu thudc thuc nghiém va udc lugng tir ham udce lugng; Yigg
= gi4 trj trung binh cta bién phu thudc thuc nghiém; n = dung luong quan sat;
p = s6 tham s cta ham udc lugng.

Y(Yi-Y))?
2(Yi- Yigg)?

R2=[I- %100 (2.17)
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SSR = X i=1m)(Yi— Y))? (2.13)
SEE =~/MSE (2.19)
MAE = [((Y; - Yy)/n)) (2.20)
MAE
MAPE =~~~ *100 2.21)
ME =(Yi—-Y)) (2.22)
Yi-Y;
MPE = =100 (2.23)

Hé s6 R? cho biét murc d6 chit ché cia mbi quan h¢ gitra bién phu thudc
va cac bién du doan. Cac théng ké sai 1éch (SSR, SEE, MAE, MAPE, ME va
MPE) dugc st dung dé danh gia sai s6 ctia ham sinh truong. Muc dich ctia phan
tich hdi quy 14 xac dinh ham sinh truong véi sai 1éch nho nhat. Theo muc dich
nay, trudc hét so sanh céc sai léch (SSR, SEE, MAE, MAPE, ME va MPE).
Tiép dén chon ham sinh truong thich hop theo tiéu chuan SSRuin. Sau d6 phan
tich so sanh su sai khac vé ting truong Do, H, M ctia ring trong Ban trang giira
3 dang 1ap dia.

Budc 6. Phén tich sinh khdi cta rimg Bén tring. Céc thanh phan sinh
khoi (Bi = Bro, BT, Bc, BL, BcL) cua rung Ban tréng & tudi A (tén/ha) duoc xac
dinh theo cong thirc 2.24; trong d6 Na = mét d6 cua rimg trong Ban tring ¢ tudi
A, Bigga = BTo, Bt, B, BL ¢ mtrc cay binh quan.

Bi (tin/ha) = Na*Bigga (2.24)

Sinh khéi cta cac thanh phin & muc cdy ca thé dugc ude luong bang
ham 2.25; trong d6 Bi = Bro, Br, Bc, Bi, Bcr, Do = duong kinh géc, H = chiéu
cao toan than, con a, b, ¢ va d 13 cac tham sb cia mo hinh.

Bi=a+ b*D¢* + c¢* Do® + d*( Do’/H) (2.25)

Duy trit carbon trén mat dat (C, tin) ddi voi 1 ha rimg trong Ban tring
(Mg, tén/ha) tai tudi A trén 3 dang 14p dia dugc xac dinh béng cach nhan sinh
khéi 1 ha (B, tn) véi ty 18 carbon trong nhitng thanh phan sinh khéi (Pi%). Dai

luong P% trong nhiing thanh phan sinh khdi ctia cdy Bén trang dugc ldy binh
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quan bang 0,47 (IPCC, 2006). Khdi lugng CO2 (Mcoa, tin/ha) ma 1 ha ring
trong Ban trang da hip thu dugc xac dinh bang cach nhan khéi luong C (tdn/ha)
v6i hé s6 chuyén doi tir CO» thanh C, nghia 1a CO2 = C*3,67 (3,67 = 44/12).
Sau d6 phan tich bién dong C va CO» theo A trén 3 dang lap dia ciia ring trong
Ban tréng.

Budc 7. Phan tich tinh 6n dinh ctia rimg Ban trang trén ba dang 1ap dia.
Tinh 6n dinh cta ring Ban tring phan anh théng qua TLS, mtc sinh trudng,
hinh dang than va chat lugng cdy...Hinh dang than cdy phan 4anh dic tinh sinh
thai cua loai, tic dong ctia nhitng dic tinh quan thu (tudi, mat do) va lap dia dén
cdy gd. Trong nghién ctru ndy, trude hét xac dinh ty 18 H/D cia cac ciy theo
tudi ctia rimg Ban tring. Sau d6 cin cr vao bién do cua ty 18 H/Do dé danh gia
tinh 6n dinh cta rimg Ban tring & mdi tudi v6i moi trudng (séng 16n va gio
16n) theo phuong phap cia Burschel va Huss (1997; dan theo Ducey, 2009)
(Bang 2 — 2). Ty 1& H/Do > 0,8 cho biét chiéu cao phat trién qua manh, con than
cdy nho. Hién twong nay dan dén cdy dé bi d6 giy do gid 16n va song 16n. Ty
16 H/Do << 0,45 cho biét Do 16n, con H thap. Hinh dang than ndy d¢am bao cho
cay dung virng trude nhiing tac dong cua gio 16n va song 16m.

Bang 2- 4: Nhiing tiéu chuan danh gia tinh 6n dinh cta ring Ban trang.

H/D >1,0 0,8 -1,0 0,45-0,8 <0,45

Panh gia Rét khong on dinh  Khong 6n dinh  On dinh ~ Cay moc tu do

Nhitng cay hinh thanh rimg Ban trang tir 1 — 4 tudi duoc phan chia thanh
3 cap chét luong: t6t, trung binh va xau. Pay 1a tiéu chuan dé danh chat lugng
clia rimg Ban trang.

Budc 8. Xéac dinh 1ap dia thich hop dé trong ring Ban trang. Lap dia
thich hop dé trong ring Ban trang duoc chon theo tiéu chuan Max (TLS, Do,
H, M, B).
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2.3.4.2. Phén tich dic tinh ciia dit va nwéc dwdi tin rieng trong Ban tring

Trude hét xac dinh cac thong ké mé ta dic tinh cua dat va nude dudi tan
rimg trong Ban tring va dat tréng. Sau d6 so sanh ty 1& (%) khac biét giita cac
dic tinh cua dat dudi tan rung tréng Ban tréng trén ba dang lap dia véi déc tinh
ctia dat tréng. Két qua chi ra anh huong cua ring trong Ban tring dén tinh chét
clia dét.

Ké dén phan tich ty 1& (%) khac biét giira cac dic tinh ctia nudc dudi tan
ring trong Ban tring trén ba dang lap dia. Két qua chi ra anh hudng cia rimg
trong Ban trang dén tinh chat cia nudc. 2.3.4.3. Phan tich mdi quan hé giira dat
va nudc voi sinh truong cua rimg trong Ban trang

Sy thay d6i cua cac dic tinh dat va nudc duoc xac dinh thong qua quan
hé véi chi s6 SCI cia rimg trong Ban tring. Méi quan hé nay dugc phan tich
theo hé s6 twong quan hang (Cong thiic 2.26; trong d6 r = hé sb twong quan
hang, d; = su khac bi¢t gifra cac hang cua cac bién (SCI, dat, nudc), n = dung
lwong mau. Gia thuyét Ho: Cac dic tinh cua dat va nude khong ton tai mbi quan

hé voi chi s6 SCI cua rimg trong Ban trang. Khi mire y nghia P < 0,05, thi gia

thuyét Ho bi bac bo.
6*X(i=1.0 di%)

2.3.4.4. Xdc dinh dic tinh ciia dit va nwéc theo tuéi rieng trong Bin tring
Nhitng dic tinh ctia dat va nudc thay doi theo tudi A va chi sd SCI caa
rimg Ban tring. Trong nghién cru ndy, luan an xay dung ham wdc lugng mot
sd dic tinh cua dat va nudc (Y) ¢6 quan hé chit ché véi A (tudi) cia rimg Ban
trang. Cac ham udc lugng thich hop dugc chon theo phwong phap so sanh cac
mo hinh hdi quy. Sau d6 str dung cac mé hinh hdi quy dé ude luong mot s6 dic

tinh ctia dat va nudce theo tudi cua rung Ban trang.
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2.3.4.5. Phén tich méi quan hé giiva rieng trong Ban tring véi dit va nwéc

Moi1 quan h¢ gitra rung Ban trang vé1 nhitng dac tinh dat duwgc mo ta

bang mé hinh (2.27).

SCI=f (N, P, K, Al, Fe, SO4) (2.27)

Mdi quan hé gitra rimg Ban tring voi nhitng dic tinh nudc duge mo ta
bang mé hinh (2.27).

SCI = f (Mdn, Al, Fe, SOx) (2.28)

Vai trd cta timg dic tinh dat va nude di voi sinh trudng clia rimg Ban trang
duoc phén tich bang hé s6 hdi quy chudn hoa. Thir tw dong gbp vai tro tir 16n dén
nho duogc xac dinh thong qua gia tri tuyét dbi ciia hé sb hdi quy chudn hoa.

2.3.5. Cong cu xir 1y so liéu

Tat ca nhing tinh toan thong ké mé ta, kiém dinh cac gia thuyét va vé do
thi duoc thuc hién béng bang tinh Excel, phﬁn mém STATGRAPHICS
Centurion XV.I 15.1.02.
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Chuong 3
KET QUA NGHIEN CUU VA THAO LUAN
3.1. Sinh truéng ciia rirng trong Ban tring trén nhirng lap dia khac nhau
3.1.1. Sinh trwéng va ting trwéng dwong kinh va chiéu cao ciia rirng trong
Ban trfmg
a) Sinh treong dwong kinh va chiéu cao ciia rimg trong Ban trdng trén ba dang
1ap dia duoc tong hop ¢ Bang 3- 1 va 3- 2, Biéu dd 3- 1 va 3- 2.

Bang 3- 1: Tham sé va Sinh truong dudng kinh cia rimg trong Ban tring trén

ba dang lap dia.
A Dwa o in Max +SEE cves 0 D song N
(ndm) (cm) (cay/ha) (%)
Dang lap dia I
6 thang 0,9 0,8 1,1 0,10 10,7 3.082 93,39
1 1,8 1,5 2,0 0,16 8,9 2.987 90,52
2 2,6 2,1 3,2 0,36 13,5 2914 88,30
3 4,5 4,3 4,6 0,13 2,8 2.864 86,79
4 7,0 6,7 7,3 0,21 2,9 2.828 85,70
Dang 13p dia 11
6 thang 1,0 0,8 1,1 0,10 10,5 3.145 95,30
1 2,0 1,7 2,2 0,16 8,0 3.059 92,70
2 2,9 2,3 3.4 0,31 10,9 2.987 90,52
3 7,2 6,7 7,6 0,36 5,0 2914 88,30
4 10,7 10,2 11,1 0,32 3,0 2.871 87,00
Dang lap dia II1
6 thang 0,9 0,8 1,1 0,11 11,4 2.492 75,52

1 1,5 1,2 1,7 0,17 11,4 2.386 72,30
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2 2,4 1,8 2,9 0,34 14,1 2.264 68,61
3 3,3 3,1 3,6 0,15 4,7 2.053 62,21
4 6,3 6,1 6,4 0,15 2,4 1.993 60,39

Ghi chi: Dyg, (cm) = Puong kinh binh quan,; SEE = Sai léch chudan; CV% = Hé s6 bién dong; N
= Mt do quan thu; TLS (%) = Ty Ié cdy con song.

Bang 3- 2: Sinh truong chiéu cao cua rimg trong Ban tring trén ba dang lap dia.

A (nam) H (cm) Min Max +SEE CV%
Dang lap dia I
6 thang 57,4 48,0 66 5.4 9,5
1 96,0 92 99 2,1 2,2
2 123,0 115 131 4,7 3,8
3 154,8 152 158 2,1 1,4
4 284,7 275 294 6,1 2,1
Dang 13p dia 11
6 thang 59,3 56,0 63 2,1 3,5
1 102,1 62 106 5,2 5,1
2 136,8 129 145 4,7 3,5
3 179,7 177 183 2,0 1,1
4 326,8 317 336 5,9 1,8
Dang lap dia 111
6 thang 57,8 48 66 5,6 9,6
1 89,3 86 93 2,5 2,8
2 112,6 105 121 4,7 4,2
3 134,8 130 140 3,2 2,3
4 2114 174 240 22,4 10,6

Ghi cha: H (¢cm) = Chiéu cao binh qudn; SEE = Sai léch chudn; CV% = Hé s bién dong;
N = Mt @6 quan thu; TLS (%) = Ty Ié cdy con song.
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Do thi biéu dién sinh trwong dwong kinh caa ring Ban trang trén
ba dang lap dia khac nhau

12
10,7
10
8 7.2 7
,g 6,3
? 6
[=] 4,5
4 . 3,3
) 26 )4
2 - l : III
~'Enm
1 2 3 4

A (nam)
" Danglap dial mDanglip diall mDanglip dia I1T
Biéu dd 3- 1: Biéu do biéu dién sinh truong dudng kinh ciia ring Ban trang
trén ba dang 1ap dia khéac nhau.

D6 thi biéu dién sinh trwong chiéu cao ciia rimg Ban tring trén ba
dang lap dia khac nhau.

350 326,8

300 284,7

250

211,4

o) 200 179,7
< 154,8
= 136,8 134,8

=0 123 112,6 .

96 102,1 ’
100 89,3
X I I I
0
1 2 3 1

A (nam)
EDanglap dial wDanglapdiall = Danglap dia IIT

Biéu dé 3- 2: Biéu d bicu dién sinh truong chiéu cao ciia ring Ban trang trén
ba dang l1ap dia khac nhau.
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Phén tich s6 liéu & Bang 3.1 cho thay ty 1¢ song (TLS%) clia ring trong
Ban trang trén ba dang lap dia déu suy giam dan theo tudi. O giai doan 6 thang
sau khi tréng, TLS dat cao nhét & dang lap dia 11 (95,3%), thép nhét & dang lap
dia 111 (75,5%). O giai doan 4 tudi, TLS cua ring trong Béan trang trén dang lap
dia 11 (87,0%) 16n hon so véi dang 1ap dia I (85,7%) va dang 1ap dia I1I (60,4%).
N6i chung, ty 1& séng cuia rimg trong Ban trang trén dang 1ap dia II 16n hon so
vo1 dang 14p dia I va 111 O giai doan 6 thang tudi, Do trung binh dao dong tu
0,9cm trén dang lap dia I dén 1,0cm trén dang 1ap dia II. S6 litu & Bang 3.2 cho
thdy chiéu cao trung binh dao dong tir 57,4cm trén dang 1ap dia I dén 59,3cm
trén dang lap dia II. Panh gia chung cho thay bién dong Do va H giita cac ca
thé Ban trang trong timg dang 1ap dia nhan gia tri kha 1on (twong ung CV <
11,0% va CV < 10,0%). Nhitng phan tich théng ké cho thay Dy cua rimg trong
Bén tréng trén 3 dang 1ap dia khac nhau khong 16 rét (F = 1,67; P =0,190). Trai
lai, H cua rimg trong Ban trang trén 3 dang lap dia khac nhau o rét (F =4,1; P
=0,018) (Phu lyc 1.1).

O giai doan 1 tudi, Do trung binh dao dong tir 1,5cm ¢ dang lap dia I1I
dén 2,0cm & dang 1ap dia II. Chiéu cao trung binh dao dong tr 89,3cm trén dang
lap dia III dén 102,1cm trén dang lap dia II. Bién dong Do gifra cac ca thé trong
tung dang lap dia nhan gia tri kha 16n (CV < 11,5%). No61 chung, sinh trudng
Do va H ctia rimg trong Ban trang trén 3 dang 1ap dia khac nhau rat rd rét (twong
ung F =209,5 v6i P < 0,01 va F =267,9 v61 P <0,01) (Phu luc 1.2).

O giai doan 2 tudi, Do trung binh dao dong tur 2,4cm & dang 1ap dia 111
dén 2,9cm & dang 1ap dia II. Chiéu cao trung binh dao dong tir 112,6cm trén
dang lap dia 11 dén 136,8cm trén dang lap dia I1. Bién dong Do gitra cac ca thé
trong timg dang 14p dia nhan gia trj kha cao (CV = 10,9% ¢ dang lap dia II dén
14,1% & dang lap dia III). Néi chung, sinh truéng Do va H cta rimg trong Ban

trang ¢ 3 dang lap dia khac nhau rat ro rét (twong ing F = 37,6 v6i P < 0,01 va
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F =516,5; P <0,01) (Phy lyc 1.3). O giai doan 3 tudi, Do trung binh dao dong
tor 3,3cm trén dang 1ap dia 111 dén 7,2cm trén dang lap dia I1. Chiéu cao trung
binh dao dong tir 134,8cm trén dang 1ap dia 111 dén 179,7cm trén dang 1ap dia
II. Céc c4 thé trong tung dang 14p dia co bién dong rat nho vé Do va H (CV <
5,0%). Noi chung, sinh truong Do va H cua rimg trong Ban trang trén 3 dang
lap dia khac nhau rt 10 rét (tuong ung F =5.256,7 v61 P < 0,01 va F =5.413,6;
P <0,01) (Phu luc 1.4).

O giai doan 4 tudi, Do trung binh dao dong tir 6,3cm trén dang lap dia I11
dén 10,7cm trén dang 1ap dia II. Chiéu cao trung binh dao dong tir 211,4cm trén
dang 1ap dia 111 dén 326,8cm trén dang 1ap dia II. Puong kinh cua cac ca thé
trong timg dang 1ap dia 14 kha dong déu (CV < 5,0%). Chiéu cao trén dang lap
dia III c6 bién dong kha 16m (CV = 10,6%), con hai dang 1ap dia I va II 1a dong
déu (CV < 5%). Noi chung, sinh truéng Do va H ciia rimg trong Ban tring trén
3 dang 13p dia khac nhau rat 1 rét (twong ing F =6.374,3 v61 P < 0,01 vaF =
1.044,6; P <0,01) (Phy lyc 1.5).

Nhitng phan tich hdi quy va twong quan (Phu lyc 2) cho thidy ham udc
luong Do = f(A) cua cay Ban trang trén ba dang lap dia theo ham lily thira va
ham Korf dugc dan ra & Bang 3- 3 va 3- 4. Tuong tu, ham udc luong H = f(A)
ctia cdy Ban trang trén ba dang 1ap dia theo ham liiy thira va ham Korf duoc
dan ra & Bang 3- 5 va 3- 6.

Bang 3- 3: Ham u6c luong dudng kinh d6i voi cay Ban tring trén 3 dang lap

dia I, IT va I11. A (1-4 tudi)

Dang 1ap dia Ham Phuong trinh DO = f(A)
I Liy thtra Dor= 1,32971xA!16952 (3.1)
Korf Dor = 2045,84xexp(-7,35733x A 17974 (3.2)
II Ly thira Don = 1,33189xA!-50129 (3.3)

Korf Don = 1543,23xexp(-7,22453x A0:267544) (3.4)
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11 Liy thtra Dom = 1,05293xA 2346 (3.5)
Korf Donr= 2671,83xexp(-7,84487x A %175787) (3.6)

Bang 3- 4: Tuong quan va sai 1éch cta nhitng ham udc luong dudng kinh ddi

v6i cay Ban trang trén 3 dang 1ap dia I, I va II1.

Dang lapdia  Ham  r’(%) +SEE MAE MAPE SSR

I Liy thwa 97,3 0,46 0,35 17,2 0,64 (3.1)
Korf 96,0 0,69 0,43 21,1 0,94 (3.2)
II Liy thvra 97,6 0,72 0,47 24,1 1,56  (3.3)
Korf 96,7 1,05 0,56 30,5 220 (3.4)

III Liy thra 93,0 0,64 0,47 22,9 1,25 (3.5)

Korf 91,2 0,88 0,52 26,1 1,58  (3.6)

Ghi chi: /(%) = Hé s6 xdc dinh; SEE = Sai léch chudn; MAE = Sai s6 tuyét doi trung binh,
MAPE = Sai 56 tuyét doi trung binh theo %; SSR = Tong binh phirong sai léch.
Bang 3- 5: Ham udc lugng chiéu cao ddi véi cay Ban trang trén 3 dang 1ap dia
I II va I11. A (1-4 tudi)
Dang 1ap dia Ham Phuong trinh H = {(A)

I Liy thra  Hi=74,0%A%88343 (3.7)

Korf Hi = 19433,0*exp(-5,53522* A 017126 (3.8)

11 Liy thta  Hy = 77,0092*A0%970272 (3.9)
Korf Hp = 23512,7*exp(-5,69023* A%18475%) - (3.10)

11 Liiy thta ~ Hm = 78,5134%A0.642388 (3.11)

Korf Hin = 9049,71%exp(-4,72486* A 0142931y (3 12)
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Bang 3- 6: Tuong quan va sai léch ctia nhitng ham uéc lugng chiéu cao doi voi

cdy Ban tring trén 3 dang 1ap dija I, II va III

Daz?alap Haim  rA%) +SEE MAE MAPE SSR
I Liy thra 87,8 350 252 20,5 3681,1 (3.7)
Korf 853 470 27,8 22,1 44215 (3.8)
I Liythea 902 37,1 268 20,5 41285 (3.9)
Korf 878 50,7 303 20,7 5152,7 (3.10)
I Liythwa 90,6 20,5 142 123 12623 (3.11)
Korf 889 273 157 132 14929 (3.12)

Ghi chi: (%) = Hé s6 xdc dinh; SEE = Sai léch chudn; MAE = Sai s6 tuyét doi trung binh;
MAPE = Sai s6 tuyét ddi trung binh theo %; SSR = Téng binh phwong sai léch.

Trén ca ba dang 1ap dia, hai ham liiy thtra va ham Korf déu ton tai & muc
¥ nghia rat cao (P < 0,01) va hé s xac dinh rat cao (1> > 85,0%). Hé s r* va
cac théng keé sai 1éch (SEE, MAE, MAPE va SSR) ctia ham liiy thira cao hon
so voi ham Korf. Theo tiéu chuan SSRin, ham lily thira 1a ham thich hop dé
udc luong Do va H = f(A) clia cAy Bén tring trén ba dang 1ap dia. Theo d6, sinh
truong Do cia rimg trong Ban trang trong giai doan 4 tudi trén dang 1ap dia I,
IT va III dugc udc luong tuong img theo ham (3.1), (3.3) va (3.5). Sinh trudéng
H cua rimg trong Ban trang trong giai doan 4 tudi trén dang 1ap dia I, 11 va III
dugc ude lwong twong tmg theo ham (3.7), (3.9) va (3.11). Bang cach khao sat
6 ham nay, xac dinh duoc luong ting trudéng Do va H cia rimg trong Ban tring
trén dang lap dia I, I va III (Bang 3- 7 — 3- 9).

Phén tich qua trinh sinh trudng cia ring trong Ban trang trong giai doan
4 tudi cho thay hai dai lugng ZDo va ADy trén ba dang 1ap dia déu gia ting dan
theo tudi. So v&i ZDo va ADy trung binh trén dang 1ap dia III (twong ing 1,5cm

va 1,3cm), hai dai lugng nay trén dang lap dia I (twong ung 1,7cm va 1,5cm)
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16m hon tuong tng 15,4% va 19,5%. Tuong tu, hai dai luong nay trén dang lap
dia II (twong tmg 2,7cm va 2,0cm) 16n hon tuong tmg 83,1% va 60,3%.

b) Téing trudng vé duwong kinh va chiéu cao

Bang 3- 7: Tang truong duong kinh va chiéu cao ciia rimg trong Ban trang trén

dang lap dia I.

Duong kinh: Chiéu cao:

Do(cm) ZDo ADy Pd(%) H(cm) ZH AH Ph(%)
1,3 1,3 1,3 100,0 74,0 74,0 74,0 100,0
3,0 1,7 1,5 555 137,1 63,1 68,5 46,0
4,8 1,8 6 37,8 196,6 59,5 65,5 30,3
6,7 1,9 1,7 28,6 253,9 573 63,5 22,6

Trung binh 1,7 1,5 63,5 67,9
Ghi cha: ZD va ZH = Tang truwong hang nam vé D va H; AD va AH = Tang truong trung binh
nam vé D va H; Pd (%) va Ph (%) = Sudt ting truéng vé D va H.

A (nam)

AW N =

Hai dai lwong ZH va AH trén ba dang 1ap dia ciing gia ting dan theo tudi.
So v61 ZH va AH trung binh trén dang lap dia III (twong Ung 47,8cm va
60,2cm), hai dai lugng nay trén dang 1ap dia I (tuong ting 63,5cm va 67,9cm)
16m hon tuong tng 32,7% va 12,9%. Tuong tu, hai dai luong nay trén dang lap
dia II (twong trmg 73,9cm va 75,2cm) 16n hon twong tng 54,5% va 25,0%.
Bang 3- 8:Tang truong dudng kinh va chiéu cao cua rimg trong Ban tring trén

dang lap dia II.

Duong kinh: Chiéu cao:
Do(cm) ZDo ADo Pd(%) H(em) ZH AH Ph(%)

A (nam)

1 1,3 1,3 1,3 1000 77,0 77,0 77,0 100,0
2 3.8 2.4 1,9 64,7 150,99 73,9 754 49,0
3 6,9 32 23 456 2236 72,77 74,5 32,5
4 10,7 3,7 2,7 35,1 2956 72,0 739 244
Trung binh 2,7 2,0 73,9 75,2

Ghi chii: ZD va ZH = Tang truéng hang nam vé D va H; AD va AH = Tdang truéng trung binh
nam vé D va H; Pd (%) va Ph (%) = Sudt tang truéng vé D va H.
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Bang 3- 9: Tang trudong duong kinh va chiéu cao cia rimg trong Ban trang trén

dang lap dia III.

Duong kinh: Chiéu cao:
Do(cm) ZDo ADo Pd(%) H(em) ZH AH Ph(%)
(D 2) 3 @ O © @O &

A (nam)

1 1,1 1,1 1,1 100,0 78,5 78,5 78,5 100,0
2 2,5 14 1,2 57,5 122,6 44,0 61,3 359
3 4,1 1,6 14 394 1590 36,5 53,0 229
4 5,8 L7 1,5 299 191,3 323 47,8 169
Trung binh 1,5 1,3 47,8 60,2

Ghi chi: ZD va ZH = Téang trwong hang nam vé D va H; AD va AH = Téang trwong trung binh
nim vé D va H: Pd (%) va Ph (%) = Sudt ting truéng vé D va H.

Danh gia chung, lugng tang trudng trung binh hang nam va trung binh
nim vé Dy cua ring trong Ban tring trén ca ba dang 1ap dia twong tng 1,9cm
va 1,6cm. Tuong tu, hai dai lwugng ZH va AH tuong trng 61,5cm va 68,0cm.
Mirc ting trudéng Do va H ciia ring trong Ban trang trén ca ba dang lap dia 1a
kha cao. Rung trong Ban tring trén dang lap dia II sinh truéng nhanh hon so
vo1 dang 1ap dia I va 111
3.1.2. Sinh truwéng dwong kinh tan va chiéu dai tin

Sinh truong duong kinh tan va chiéu dai tan cua rimg trong Ban tring
trén ba dang 1ap dia duoc dan ra & Bang 3- 10 va 3- 11.

Duong kinh tan trung binh & tudi 1 — 4 dat thép nhét trén dang 12p dia III
(tuong ung 0,51; 0,65; 0,78 va 1,22 m), cao nhét trén dang lap dia II (tuong
tmg 0,70; 0,93; 1,13 va 2,23 m). Bién dong Dr giita cac c4 thé Ban tring trong
tung dang lap dia nhan gia tri kha cao (CV < 11,0%). Chiéu dai tan trung binh
& tudi 1 — 4 dat thap nhat trén dang lap dia III (twong Gng 0,60; 0,76; 0,91 va
1,43m), cao nhét trén dang 13p dia II (twong tmg 0,80; 1,07; 1,41 va 2,57m).
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Bién dong LT giita c4c ca thé Ban tring trong ting dang lap dia nhan gi tri

kha cao (CV < 11,0%). Nhitng phén tich thng ké cho thay DT va LT cua rimg

trong Ban tring ¢ tudi 4 trén 3 dang 1ap dia khac nhau 6 rét (twong ting F =

41,9 véi P <0,01; F = 38,1 v6i P <0,01) (Phu luc 3).

Bang 3- 10: Sinh truong duong kinh tan ciia rimg trong Ban trang trén ba dang

lap dia.
A (nam) Dr (m) Min Max +SEE CV%
Dang lap dia |
1 0,59 0,60 0,60 0,01 2,4
2 0,76 0,70 0,80 0,03 3,8
3 0,95 0,90 1,00 0,01 1,4
4 1,75 1,70 1,80 0,04 2,2
Dang 1ap dia 11
1 0,70 0,40 0,70 0,04 5,1
2 0,93 0,90 1,00 0,03 3,5
3 1,23 1,20 1,30 0,01 1,2
4 2,23 2,20 2,30 0,04 1,8
Dang 1ap dia I1I
1 0,51 0,50 0,50 0,01 2,7
2 0,65 0,60 0,70 0,03 4,3
3 0,78 0,80 0,80 0,02 2,5
4 1,22 1,00 1,40 0,13 10,6

Ghi ch: Dr (m) = Puong kinh tan binh qudn; SEE = Sai léch chudn; CV% = Hé s6 bién dong.
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Bang 3- 11: Sinh truong chiéu dai tan cia rimg trong Ban trang trén ba dang

1ap dia.
A (nam) LT (m) Min Max +SEE CV%
Dang lap dia |
1 0,71 0,68 0,73 0,02 2,2
2 0,91 0,85 0,97 0,03 3,8
3 1,15 1,13 1,17 0,01 1,2
4 2,11 2,04 2,18 0,04 2,1
Dang 1ap dia 11
1 0,80 0,49 0,83 0,04 5,0
2 1,07 1,01 1,14 0,04 3,5
3 1,41 1,39 1,44 0,02 1,1
4 2,57 2,49 2,64 0,05 1,8
Dang 1ap dia I1I
1 0,60 0,58 0,63 0,02 2,8
2 0,76 0,71 0,82 0,03 4,1
3 0,91 0,88 0,95 0,02 2,4
4 1,43 1,18 1,63 0,15 10,6

Ghi chi: Ly (m) = Chiéu dai tan binh quan; SEE = Sai léch chudn; CV% = Hé sé bién ddng.

3.1.3. Chi s6 phirc hop vé ciu tric ciia rirng trong Ban tring

Chi s SCI cua rung tréng Ban tréng trén ba dang lap dia duogc dan ra &

Bang 3- 12. Tir d6 cho thiy, chi s6 SCI cua rimg trong Ban trang khong chi

thay ddi theo tudi, ma con theo dang 13p dia. O dang lap dia I, chi s6 SCI cua

rimg trong Ban tring gia tang tir 5,2 & tudi 1 dén 56,4 & tudi 4. O dang lap dia

11, chi s6 SCI cua rimg trong Ban tring gia ting tir 6,2 & tudi 1 dén 100,4 & tudi

4. O dang lap dia I11, chi s6 SCI ciia rimg trong Ban trang gia tang tir 3,2 & tudi
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1 dén 26,5 & tudi 4. N6i chung, cau tric cia rimg trong Ban tring trén dang 1ap
dia I1I kém phtrc tap hon so véi dang lap dia I va II. Tai tudi 4, chi s6 SCI caa
rimg trong Bén trang trén dang 1ap dia I (100,4) 16n hon dang lap dia I va III
turong tng 1a 1,8 1an va 3.9 1an. Hién tuong nay xay ra 1a do N, Do va H cua
rimg trong Ban trang trén dang lap dia II 16n hon so véi dang 1ap dia I va II1.

Bang 3- 12: Chi sb phirc tap vé cdu triic cta rimg trong Ban trang trén ba dang

lap dia.
A (nim) N (cdy/ha) DO (m2) H (cm) Chi s6 SCI
Dang lap dia I
1 2.987 1,8 96,0 52
2 2914 2,6 123,0 9,3
3 2.864 4,5 154,8 20,0
4 2.828 7,0 284,7 56,4

Dang 143p dia 11

1 3.059 2,0 102,1 6,2
2 2.987 2,9 136,8 11,9
3 2914 7,2 179,7 37,7
4 2.871 10,7 326,8 100,4
Dang lap dia 111
1 2.386 1,5 89,3 3,2
2 2.264 2,4 112,6 6,1
3 2.053 3,3 134,8 9,1
4 1.993 6,3 211,4 26,5

3.1.4. Chi s6 canh tranh tin ciia rirng trong Ban tring

Chi s6 CCI cua rung tréng Ban tréng trén ba dang 1ap dia duogc dinra &
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Bang 3- 13: Chi s6 canh tranh tan cta rimg trong Ban tring trén ba dang lap dia.

A (nim) N (cay/ha) St (m?) Chi s6 CCI
Dang lap dia I
1 2.987 815 0,08
2 2.914 1.308 0,13
3 2.864 2.032 0,20
4 2.828 6.792 0,68

Dang lap dia 11

1 3.059 1168 0,12
2 2.987 2045 0,20
3 2914 3439 0,34
4 2.871 11.206 1,12
Dang lap dia 111
1 2.386 487,4 0,05
2 2.264 751,2 0,08
3 2.053 980,8 0,10
4 1.993 2330,0 0,23

Tur s6 liéu & Bang 3- 13 cho thdy, chi s6 CCI cia ring trong Ban trang
khong chi thay ddi theo tudi, ma con theo dang lap dia. O dang 1ap dia I, chi $6
CCI cua ring trong Ban trang gia tang tir 0,08 ¢ tudi 1 dén 0,68 & tudi 4. O
dang 1ap dia II, chi s6 CCI cua rung tréng Ban tréng gia tang tr 0,12 & tudi 1
dén 1,12 ¢ tudi 4. O dang lap dia III, chi s6 CCI cta rimg trong Ban trang gia
tang tir 0,05 & tudi 1 dén 0,23 & tudi 4. Nhan xét chung, dién tich tan cta rimg
trong Ban trang trén dang 1ap dia III che phi mat dat thip hon so voi dang lap
dia I va I Tai tudi 4, dién tich tan cua rimg trong Ban tring trén dang 1ap dia
I, 11 va III twong Gng che phi 0,68 1an, 1,12 1an va 0,23 1an so véi dién tich mat

dat. Noi chung, do sinh truéng cham, nén hé thong tan ctia rimg trong Ban tring
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4 tudi trén dang lap dia I va III van chua che phu kin mat dat. Trai lai, do sinh
truong nhanh, nén hé thong tan cua rimg trong Ban trang trén dang lap dia II
d4 che phu kin mit dt tai tudi 4.

3.1.5. Trir lwgng gd va sinh khdi ciia rirng Ban tring

3.1.5.1. Trir lwong gd ciia rirng trong Ban tring trén ba dang lap dia

Chi tiéu nghién ctru bao gdbm mat do (N, cdy/ha), dudng kinh gdc (D 0,0,
cm), chiéu cao vt ngon (Hvn, m), tong sinh khdi trén mit dat (Bro, kg), sinh
khéi than (Bt kg), sinh khdi canh (B, kg) va sinh khdi 1a (BL, kg) va tong sinh
téng sinh khoi canh va 14 (Bcr, kg).

S liéu do dém trong 6 thi nghiém dé trong Ban trang gdm s ciy, chu
vi (cm) dudng kinh (Do, cm) va chiéu cao cay (Hyn, m)

Xéc dinh cay tiéu chuan: Cay tiéu chuin dugc xac dinh theo phuong
phap cay binh quan. Cay tiéu chuan trén cic dang 1ap dia ¢ tudi 4 1a nhimng cay
c6 dudng kinh gdc (Do, cm) twong tmg v6i cdy co dudng kinh gde (Do, cm )
binh quan. Pay 14 phuong phap dugc nhiéu nghién ctru st dung (Tran Quang
Bao va Vo Thanh Phuc, 2019; V6 Dai Hai, 2008; Vi Tan Phuong va Vo Dai
Hai, 2011; Tran Thi Ngoan, 2019; Le Van Cuong va cs., 2020). Chat 6 cay tiéu
chuan cho mdi dang 1ap dia dé xac dinh sinh khéi. Téng $6 cay duogc thu thap
sinh khéi 14 18 cdy.

Xéc dinh sinh khéi tuoi: Dé do dac sinh khdi tuoi ciia nhimg cdy mau,
truée hét chit ha nhimg cdy mau 6 vi tri cach mat dat 3-5cm. Ké dén phan chia
mau theo thanh phén: than, canh va 1a. Sau do6 can tai hién trrong theo cac bo
phan v6i d6 chinh xéac 0,1g dé xac dinh tong sinh khéi twoi, sau d6 tron mau va
ldy 500-1000g cho mdi loai, mau duoc dyng trong tai nylon dip miéng mang
vé phong thi nghiém dé xac dinh sinh khéi kho va phan tich ham lugng carbon.

Xéc dinh sinh khdi kho: Déi voi nhitng thanh phan trén ciy tiéu chuan,

tir mau sinh khdi than tuoi duoc thu thap miu thanh ba thanh phan: than, canh
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va la;. Pé xac dinh sinh khdi kho (B, kg), cic mau dugc dua vio ti siy &
phong thi nghiém vé&i nhiét do < 76°C, cho phan tich ham lugng carbon va cac
nguyén t6 can thiét va sy ¢ nhiét do 105°C cho dén khi trong luong khong doi
dé xac dinh do am, trong luong kho sinh khdi ciia mau.

Nhitng phan tich thong ké cho thdy ham wdc luong trit luvong gd ciia rimg

trong Ban trang trén ba dang lap dia c6 dang nhu Ham 3.13 — 3.15 (Phu luc 4).

M) = 22158, 1*exp(-14,7571*A-0,491796) (3.13)
12 =99,77; SEE = +0,48; MAE = 0,21; MAPE = 33,6%.
My = 2946,98*exp(-12,5312*A*-0,773961) (3.14)
12 =99,93; SEE = +0,84; MAE = 0,36; MAPE = 37,1%.
M = 37062,2*exp(-20,0278*A*-0,637896) (3.15)

2 =99,17; SEE = +0,68; MAE = 0,24; MAPE = 48,3%.

Tién hanh khao sat ba ham 3.13 — 3.15, x4c dinh dugc luong ting trudng
trit lwong g0 cua rimg trong Bén trang trén ba dang lap dia (Bang 3- 14 — 3- 16).

Trén dang lap dia L, trit luong g0 gia ting tir 0,01 m’/ha & tudi 1 dén
12,72 m’/ha & tudi 4. Pai lugng ZM gia ting dan tir tudi 1 (0,01 m>/ha/nim)
dén tudi 4 (8,63 m*/ha/nam). Tuong tu, dai lwong AM gia tang tir tudi 1 (0,01
m®/ha/ndm) dén tudi 4 (3,18 m*/ha/nim).

Bang 3- 14: Sinh trudng trit lugng gb cua rimg Bén tring trén dang 1ap dja L
A (ndm) M (m’/ha) ZM (m’/ha/nim)  AM (m’/ha/nim) PM%

1 0,01 0,01 0,01 100,0
2 0,61 0,60 0,31 98,6
3 4,09 3,48 1,36 85,0
4 12,72 8,63 3,18 67,8

Ghi chi: M = Trit lwong g6 binh qudn; ZM = Tang truéng hing nam vé trit hwgng go, AM =

Tdang triweong trung binh ndm vé tri heong gé; PM (%) Sudt tang triudng vé triv lwong go.
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Bang 3- 15: Sinh trudng trit lugng g cta rimg Ban trang trén dang lap dia IL.
A (ndm) M (m’/ha) ZM (m’/ha/nim)  AM (m’/ha/nim) PM%

1 0,01 0,01 0,01 100,0
2 1,94 1,92 0,97 99.4
3 13,93 11,99 4,64 86,1
4 40,56 26,63 10,14 65,7

Ghi chii: M = Trit lwvong gé binh qudn; ZM = Tang trudng hang nam vé triv heong g6; AM =
Tding truéng trung binh ndm vé trir heong go; PM (%) Sudt tang trucng vé triv lwong gob.

Bang 3- 16: Sinh truong trit luong g cua rimg Ban tring trén dang 1ap dia III.

A (ndm) M (m’/ha) ZM (m’/ha/nim)  AM (m’/ha/nim) PM%

1 0,01 0,01 0,01 100,0
2 0,10 0,09 0,05 89,5
3 1,79 1,70 0,60 94,7
4 9,48 7,69 2,37 81,1

Ghi chii: M = Trit lwong gb binh qudn; ZM = Tang trudng hang nam vé triv heong g6; AM =
Tdng truéng trung binh ndm vé trir heong go; PM (%) Sudt tang trucng vé trii lwong gob.

Phan tich s6 liéu & Bang 3- 14 — 3- 16 cho thay trit luong gd cla rimg
tréng Ban tréng thay ddi 16 rét theo tudi va dang lap dia.

Trén dang 1ap dia II, tr&r luong g5 gia tang tr 0,01 m*/ha & tudi 1 dén
40,56 m’/ha & tudi 4. Pai lugng ZM gia ting dan tir tudi 1 (0,01 m>/ha/nim)
dén tudi 4 (26,63 m*/ha/ndm). Twong tu, dai luong AM gia ting tir tudi 1 (0,01
m®/ha/ndm) dén tudi 4 (10,14 m>/ha/nim).

Trén dang 1ap dia III, trit lugng g5 gia ting tir 0,01 m*/ha & tudi 1 dén
9,48 m*/ha & tudi 4. Pai lwong ZM gia ting dan tir tudi 1 (0,01 m*/ha/nam) dén
tudi 4 (7,69 m*/ha/nam). Tuong tu, dai luong AM gia ting tur tudi 1 (0,01

m®/ha/ndm) dén tudi 4 (2,37 m*/ha/nim).
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So voi trit lugng gd cta rimg trong Ban tring trén dang 1ap dia I11 (100%)
(Bang 3- 17; Hinh 3.3), tr1 ) nay trén dang 1ap dia I va dang 1ap dia II tai tudi
4 twong tmg 16n hon 1,34 1an va 4,28 1an. N6i chung, trit lwong gd cua ring
tréng Ban tréng dat cao nhat trén dang 1ap dia II, thép nhét trén dang 1ap dia I11.
Bang 3- 17: So sanh trir lugng gd theo tudi cta rimg trong Ban trang trén ba

dang lap dia khac nhau. Pon vi tinh: 1 ha.

. Dang 1ap dia
((jsgn‘; I 1l it

M (m?) (%) M (m’) (%) Mm% (%)
1 0,00 1000 0,01 100,0 0,01 100
2 0,61 6437 194 2030, 0,10 100
3 409 2284 1393 7777 1,79 100
4 12,72 1342 40,56 4280 948 100
Trung binh 276,6 834,0 100

P4 thi biéu dién trir hwong gb theo tudi cia rirng Bin tring trén
ba dang lap dia khac nhau

40,56

40

35

30
o s
&
= 20

15 13,93 1272

9,48
10
4,09
> 1,94 1,79
0,01 0,01 0,01 0,61 0,1
0
1 2 3 4
A (nam)

Danglap dia I Dang lap dia II Dang 1ap dia III

Biéu d6 3- 3: Biéu d6 biéu dién trit luong gd theo tudi cua rimg Ban tring
trén ba dang 1ap dia khac nhau.
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3.1.5.2. Sinh khéi ciia rirng trong Ban tring trén ba dang lap dia

Nhiing phan tich théng ké cho thdy ham wéc luong bon thanh phan sinh
khéi (Bro, Br, Bc, Br) cuia cdy Ban trang trén ba dang 1ap dia c6 dang nhu ham
3.16 — 3.20 (Bang 3-18 va 3-19; Phu luc 5). Tat ca 5 ham nay déu nhan hé sb
xac dinh rat cao (R*> 99,3%) v6i MAPE < 6% va MPE < 0,6%. Bang cach két
hop 5 ham 3.16 va 3.20 véi mat do (N, cay/ha), xac dinh dugc Bto, Br va BeL
clia ring trong Ban tring tir tudi 1 — 4 trén ba dang lap dia I — III (Bang 3- 20
—3-22).
Bang 3- 18: Nhitng ham sinh khdi cdy Ban trang trén dang lap dia 1.

Thanh phan Phuong trinh B; = f(A):
Tong sd Bro = -0,06747 + 0,187333*Dy? + 0,023569* Do’ (3.16)
- 0,085543*(D¢*/H)
Than Br =-0,041428 + 0,137962* D¢? + 0,015993* Dy¢? (3.17)
- 0,059125%(Do*/H)
Canh Bc =-0,0149123 + 0,0195069* D¢* + 0,003079* D¢* (3.18)
- 0,00929051*(D¢*/H)
La B = -0,0089889 + 0,0226121* D¢? + 0,003591* D¢* (3.19)
- 0,0128889%*(Do*/H)
Canh+L4a B =-0,0166155 + 0,040238* Do? + 0,006663* D¢*> (3.20)
- 0,021595%(Do*/H)

Bang 3- 19: Kiém dinh nhitng ham u6c luong B; = f(A) d6i voi cdy Bén tring
trén dang lap dia I.

Thanh phan R2 +SEE  MAE MAPE  MPE
Tong sd 99.98 0,004 0,003 0,85 0,09 (3.16)
Than 99,96 0,005 0,004 0,89 0,06 (3.17)
Canh 99,73 0,003 0,002 5,7 0,10 (3.18)
La 99,38 0,002 0,001 0,90 0,10 (3.19)
Canh + L4 99,82 0,003 0,002 2,9 0,60 (3.20)

Ghi chii: R? (%) = Hé s6 xdc dinh; SEE = Sai léch chudn; MAE = Sai s6 tuyét doi trung binh,
MAPE = Sai 56 tuyét doi trung binh theo %; MPE = Sai s6 theo phan trdm.
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Bang 3- 20: Sinh khdi cua rung Ban tréng trén dang lap dia I.

Céc thanh phan sinh khéi (Tan/ha):

A (nam)
Bro Br Bc BL BcL
1 0,42 0,38 0,02 0,01 0,04
2 1,06 0,91 0,10 0,05 0,16
3 4,13 3,31 0,52 0,30 0,82
4 13,89 10,65 1,91 1,34 3,25

Ghi chii: Bry = Téng sinh khoi; Br = Sinh khoi than; Bc = Sinh khoi canh; By = Sinh khoi ld; Bey
= Tong sinh khéi canh va ld.

Bang 3- 21: Sinh khdi cua rung Ban tréng trén dang lap dia I1.

Céc thanh phan sinh khéi (Tan/ha):

A (nam)
Bro Br Bc BL Beo
1 0,57 0,51 0,04 0,02 0,06
2 1,41 1,19 0,15 0,08 0,22
3 15,44 11,80 2,13 1,51 3,64
4 50,58 37,43 7,22 5,94 13,15

Ghi chii: Bry = Tong sinh khoi; Br = Sinh khoi than; Bc = Sinh khoi canh; B, = Sinh khoi ld; Ber
= Tong sinh khéi canh va ld.

Bang 3- 22: Sinh khdi cua rung Ban tréng trén dang lap dia I11.

Céc thanh phan sinh khéi (Tan/ha):

A (nam)
Bro Br Bc BL Beo
1 0,18 0,17 0,00 0,00 0,01
2 0,71 0,59 0,08 0,04 0,12
3 1,67 1,36 0,21 0,11 0,32
4 9,89 7,60 1,38 0,92 2,30

Ghi chii: Bry = Tong sinh khoi; Br = Sinh khoi than; Bc = Sinh khoi canh; B, = Sinh khoi ld; Bey

= Tong sinh khéi canh va ld.
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Béng 3- 23: Ty 18 c4c thanh phan sinh khi cta rimg Ban trang trén dang lap dia 1.
Céc thanh phan sinh khéi (%):

A (nam)
Bro Br Bc BL BeL
1 100 91,1 5,7 3,2 8,9
2 100 85,4 9,7 4,9 14,6
3 100 80,2 12,5 7,2 19,8
4 100 76,6 13,8 9,6 234
Trung binh 83,3 10,4 6,2 16,7

Ghi chii: Bry = Tong sinh khoi; Br = Sinh khoi than; Bc = Sinh khoi canh; B, = Sinh khoi ld; Bey
= Tong sinh khéi canh va ld.
Bing 3- 24: Ty 1é cac thanh phan sinh khdi ciia ring Ban trang trén dang lap dia II.
Céc thanh phan sinh khéi (%):

A (nam)
Bro Br Bc BL BeL
1 100 89,0 7,2 3,8 11,0
2 100 84,2 10,5 5,3 15,8
3 100 76,4 13,8 9,8 23,6
4 100 74,0 14,3 11,7 26,0
Trung binh 80,9 11,4 7,7 19,1

Ghi chii: Bry = Tong sinh khoi; Br = Sinh khoi than; Bc = Sinh khoi canh; B, = Sinh khoi ld; Bey
= Tong sinh khéi canh va ld.

Phan tich s6 lidu & Bdng 3- 23 — 3- 25 cho thay tong sinh khdi ciia rimg
tréng Ban tréng thay ddi rd rét theo tudi va dang 1ap dia. Trén dang lap dia I,
tong sinh khdi gia ting tir 0,42 tan/ha & tudi 1 dén 13,89 tin/ha & tudi 4. Trén
dang 1ap dia II, tong sinh khéi gia tang tir 0,57 tAn/ha & tudi 1 dén 50,58 tdn/ha
& tudi 4. Trén dang 1ap dia III, téng sinh khoi gia tang tur 0,18 tdn/ha & tudi 1
dén 9,89 tan/ha & tudi 4.
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Béng 3- 25: Ty 18 c4c thanh phan sinh khi ctia rimg Ban trang trén dang lap dia II1.
Céc thanh phan sinh khéi (%):

A (nam)
Bro Br Bc BL BeL
1 100 96,2 2,0 1,8 3,8
2 100 83,3 11,0 5,6 16,7
3 100 81,0 12,5 6,5 19,0
4 100 76,8 13,9 9,3 23,2
Trung binh 84,3 9,9 5.8 15,7

Ghi chi: Bro = Tong sinh khdi; Br = Sinh khéi than; Bc = Sinh khdi canh; Br = Sinh khéi 14; Ber
= Téng sinh khéi canh va 14.
Trén dang lap dia I, so voi Bro cila rimg trong Ban trang (100%), bon
thanh phén Br, Bc, BL va Ber tuong ing chiém 83,3%, 10,4%, 6,2% va 16,7%.
Trén dang lap dia II, so v6i Bro ctia rimg trong Ban tring (100%), bn thanh
phan Br, Bc, B va Ber twong Gmg chiém 80,9%, 11,4%, 7,7% va 19,1%. Trén
dang 1ap dia IIL, so v&i Bro clia rimg trong Ban trang (100%), bon thanh phan
Br, Bc, BL va BeL tuong ing chiém 84,3%., 9,9%, 5,8% va 15,7%. Nhin chung,
phan 16n sinh khéi ctia rimg trong Ban trang trén ba dang 1ap dia tap trung ¢
than binh quan (82,8%), con lai 17,2% 1a Bct.
3.1.5.3. Dy trir carbon va kha ning hip thu dioxit carbon ciia rirng trong
Béan trang trén ba dang lap dia khac nhau
Du trit carbon va kha nang hip thu dioxit carbon cua ring trong Ban
tréng thay ddi o rét theo tudi va dang 1ap dia (Bang 3- 26). Trén dang lap dia
I, khéi luong carbon dur trit trong tong sinh khdi va kha ning hap thu CO, gia
tang tir tudi 1 (twong tng 0,20 va 0,73 tin/ha) dén tudi 4 (twong tmg 6,53 va
23,96 tan/ha). Trén dang lap dia II, khéi lugng carbon du trit trong tong sinh
khéi va kha nang hap thu CO; gia ting tir tudi 1 (twong tng 0,27 va 0,98 tdn/ha)
dén tudi 4 (twong Gmg 23,77 va 87,24 tan/ha). Trén dang 1ap dia 1L, khéi luong
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carbon du trit trong tong sinh khdi va kha nang hap thu CO» gia ting tir tudi 1
(trong tng 0,08 va 0,31 tin/ha) dén tudi 4 (twong tng 4,65 va 17,07 tin/ha).
Nhan xét chung, du trit carbon trong sinh khdi ciia rimg trong Ban tring
nhin gia tri cao nhét & dang lap dia 11, thép nhat & dang 1ap dia III. So sanh voi
rimg trong Ban tring 4 tudi trén trén dang lap dia IIL, dy trit carbon trong sinh
khéi va kha nang hap thu CO» cua rimg trong Ban tring trén dang 1ap dia I va
11 16n hon twong tmg 1,4 lan.
Bang 3- 26: Du trit carbon va kha niang hap thu dioxit carbon cua rimg trong

Ban tréng trén ba dang 13p dia khac nhau.

Du trit carbon va hép thu dioxit carbon (Tan/ha):

A (ndm) Dang lap dia | Dang 1ap dia 11 Dang 1ap dia 111

C COz C COz C COz
1 0,20 0,73 0,27 0,98 0,08 0,31
2 0,50 1,83 0,66 2,44 0,33 1,23
3 1,94 7,12 7,26 26,63 0,79 2,89
4 6,53 23,96 23,77 87,24 4,65 17,07

3.1.6. Anh hwéng ciia 1ap dia dén tinh on dinh cia rirng trong Ban tring
Tinh 6n dinh cua rimg trong Ban trang dugc danh gia thong qua ty 16 hinh
dang than ciy (H/D) va chét luong cdy (Bang 3- 27 va 3- 28). Ty 1& H/D thap
cung chat luong ca thé cay trong tt giup chung c6 kha ning cao chng choi séng
gi6, qua d6 nang cao dugc tinh on dinh cia cay trude tac dong cua ngoai canh
Hinh dang than cdy Ban tring trén ba dang lap dia déu c¢6 khuynh hudng
giam dan theo tudi (Bdng 3- 27). Ty 18 H/D trén dang lap dia III cao hon so véi
1ap dia I va II. N6i chung, hinh dang than cay Ban tring tir 1 - 4 tudi trén ca 3
dang 1ap dia déu phat trién phu hop v6i ngoai canh. Ty 18 H/D & céc tudi déu
nho hon 0,80 Bang 2- 27 chung t6 rimg Ban trang phat trién 6n dinh, c6 kha

nang ton tai cao trudc tic dong ngoai canh (song, gio...).
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Bang 3- 27: Anh hudng ciia lap dia dén hinh dang than cay cua ring trong Ban trang.

Ty 1€ H/D theo dang lap dia:

A (nany I 11 111
1 0,55 0,52 0,62
2 0,47 0,48 0,48
3 0,34 0,25 0,41
4 0,40 0,31 0,34

Bang 3- 28: Phéan cip chat luong d6i v6i cac cay gb hinh thanh rimg trong Ban

tréng 4 tudi trén ba dang lap dia khac nhau.

A (nim) Ty 1é pham chét cay (%)

Tong s6 T6t Trung binh Xau

Dang lap dia I

1 100 25,5 41,6 32,9
2 100 27,8 43,5 28,7
3 100 30,2 48,5 21,3
4 100 33,7 52,1 14,2
Dang lap dia 11
1 100 32,2 48,9 18,9
2 100 38,5 52,6 8,9
3 100 39,5 52,7 7,8
4 100 40,5 55,6 3,9
Dang lap dia 111
1 100 15,5 45,6 38,9
2 100 234 43,6 33,0
3 100 28,5 46,7 248
4 100 30,2 50,2 19,6
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Nhiing cdy hinh thanh rimg trong Bén trang tir 1 — 4 tudi phan hoa rd rét
vé cap chat lugng (Bang 3- 28). Tai tudi 4, ty 1& s6 cay thudc cap chat luong t6t
va trung binh dat cao nhét trén dang 1ap dia I (96,1%), thép nhét & dang 1ap dia
111 (80,5%). Noi chung, ty 18 s6 cdy Ban tring 4 tudi thudc cip chat luong tot
va trung binh dat cao nhat trén dang lap dia II (90,1%), thap nhat & dang lap dia
III (70,9%).

3.1.7. Thio luin vé sinh trwémg clia ring Ban trang

Rimng trong Ban trang duoc trong trén ba dang lap dia déu dat ty 1& séng
cao sau 4 nam trong; trong d6 cao nhat trén dang lap dia II, thap nhat trén dang
1ap dia III. Ty 18 séng cao cua rimg trong Ban trang 13 do khu vic nghién ctru
nim trong ving phan bd ti nhién cta Ban trang. Ngoai ra, ty 1& sdng cao cua
ring trong Ban trang con nhd vao su hd tro cta cac hang rao chdng song va cot
cd dinh cay.

Sinh trudng cuia ring trong Ban trang trong giai doan 6 thang tudi khac
nhau khong rd rét gitra ba dang 1ap dia. Hién tugng nay xdy ra la vi nhitng cé
thé con nho véi hé 1é an nong, dugc cung cép dinh dudng tur ty nhién, do vay
cdy ban trang chua c6 sy khac biét sinh truong.

Anh hudng cta 1ap dia dén sinh truéng cia rimg trong Ban tring chi biéu
hién rd rét tir nam thw 1 - 4. Hién tugng nay xay ra 1a vi nhiing c4 thé hinh thanh
ring trong Ban tring & giai doan nay c6 kich thude 16n, sinh tredng nhanh hon
va bat dau chiu sy anh hudng ciia moi trudng. Rimng trong Ban trang sinh truong
kém nhat trén dang 1ap dia III, cao nhét trén dang lap dia II. S& di ring trong
Bén tréng sinh truong kém trén dang 1ap dia 111 1a vi dang 1ap dia nay phan bd
trén dia hinh cao, thoi gian ngap triéu ngin va do sdu ngap nudc rat thap. Trai
lai, rung tréng Ban tréng sinh truong tdt nhat trén dang 1ap dia 11 1a vi dang 1ap
dia nay phan b trén dia hinh véi thoi gian ngap tricu, ¢ thoi gian phoi bai dai

va do sau ngdp nudc ciing bién dong theo thoi gian phoi bai nay. Tinh phic
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hop ctia ciu triic rimg va chi s canh tranh gia ting theo tudi cua ring trong
Ban trang. Hién twong ndy xay ra la vi kich thudc than cay gia tiang theo tudi
clia rig trong.

Tinh phuc hop va chi sd canh tranh cia rimg trong Ban tring trén dang
1ap dia II 16n hon so voi dang 1ap dia [ va III. Nguyén nhan 1a vi rirng trf‘mg Ban
trang trén dang 1ap dia II sinh truéng nhanh hon so vé&i cap dat I va III. Hinh
dang than cay Ban trang trén ca ba dang 1ap dia déu phat trién can doi. Piéu d6
cho phép rimg trong Ban tring han ché nhitng anh hudng xau ctia song to va
gi6 16n.

Trir lwong va sinh khdi ciia rimg trong Ban trang dat cao nhat trén dang
lap dia 11, thép nhét trén dang 1ap dia III. Dy trit carbon va kha nang hép thu
CO: cua rimg trong Ban tring dat cao nhat trén dang 1ap dia II, thap nhét trén
dang 1ap dia 1. Tai tudi 4, khoi lugng carbon du trit trong sinh khdi dat cao
nhat trén dang lap dia 11, thép nhét trén dang lap dia III. Tuong tu, khdi luong
CO: duoc rimg trong Ban tring hap thu va thai vao khong khi dat cao nhit trén
dang 1ap dia II, thap nhét trén dang 1ap dia III. Trong rimg Ban tring cho phép
diéu chinh ham lugng CO; trong khong khi.

N6i chung, chat lugng lap dia 4nh hudng rd rét dén sinh trudng cia rimg
trong Ban trang. Theo thtr bac, dang 1ap dia III 1a diéu kién khong thich hop
cho sinh truéng ciia rimg trong Ban trang, dang lap dia I c¢6 mtrc d6 thich hop
vira khi ¢6 myc nuée tridu ngap khong qua sau va thoi gian bi ngap khong qua
lau, con dang 1ap dia II 1a diéu kién thich hop cho sinh truédng cua rung tréng
Ban trang. Pay 1a co so dé chon 1ap dia trong trong rimg Ban tring ¢ khu vuc
ven bién tinh Thira Thién Hué. Dé giup cho ring trong Ban trang sdng tét trén
dang 13p dia III, bién phap nuoi rirng béng céch tao ra cac rach dé dua nudc

thity triéu 14n sau vao cac hang ciy 1a bién phéap can thiét. Nhitng nghién ctru
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tiép theo can hudng vao phan tich sinh trudng cia rimg trong Ban trang ¢ nhiing
tudi cao hon va bién phap nuodi dudng rimg tréng Ban trang.
3.2. Pic tinh ciia dit dwéi tin rirng trong Ban tring
3.2.1. Pic tinh cia dit duwéi tan rirng Ban triang trén dang lap dia I

Dic tinh cta dat dudi tan rimg trong Bén trang tir 1 — 4 tudi trén dang
lap dia I duoc téng hop ¢ Bang 3- 31 va Phu luc 6. DBéc tinh cua dat dudi tan
rung tréng Ban tréng tr 1 — 4 tudi trén dang 1ap dia I thay ddi 16 rét theo do sau
tang dat (Bang 3- 29 va 3- 30).
Bang 3- 29: Bién dong dic tinh ciia dat ¢ do sau tang dat tir 0 — 20 cm dudi tan

rimg trong Ban trang tir 1 — 4 tudi trén dang lap dia I.

, Tudi rurng (nam):
Dac tinh dat

Pit trong 1 2 3 4
pHio 6,1 6,3 6,5 7,0 6,7
pHkcr 5.8 59 58 6,0 6,0
Muin (%) 1,44 2,03 229 230 2,65
Ni to (%) 0,067 0,110 0,124 0,105 0,139
Phét pho (%) 0,059 0,091 0,090 0,069 0,101
Kali (%) 0,153 0,205 0,245 0219 0,287
A" (me/100g) 1,81 1,39 1,31 1,04 1,09
Fe?" (me/100g) 118,43 96,73 84,30 63,70 56,23
SO4> (me/100g) 0,093 0,073 0,063 0,041 0,058
Ty 18 sét (%) 13,4 15,0 16,1 13,2 19,0
Ty 18 thit (%) 8,5 10,2 10,5 6,2 9,2
Ty 18 cat (%) 78,1 748 734 80,6 750

O tang dat tir 0 — 20cm (Bang 3- 29), so sanh voi dat trong, 6 dic tinh
(pHm20, ham lugng mun, ni to, phdt pho, kali va ty 1& cat) caa dat dudi tan ring

tréng Ban tréng tai tudi 3 gia tang twong ung 14,8%, 59,7%, 56,7%, 16,9%,
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43,1% va 3,2%. Trai lai, 5 ddc tinh (AI**, Fe?*, SO4*, ham lugng sét va thit)
thap hon tuong ng 42,5%, 46,2%, 55,9%, 1,5% va 27,1%. Tai tudi 4, so sanh
voi dat tréng, 7 dac tinh (pHu20, mun, ni to, phét pho, kali, ham luong sét va
thit) dudi tan rung tréng Ban tréng cao hon tuong g 9,8%, 84,0%, 107,5%,
71,2%, 87,6%, 41,8% va 8,2%. Trai lai, 5 dic tinh (AI**, Fe**, SO4*, ham luong
cat) thép hon twong ung 39,8%, 52,5%, 37,6% va 8,1%.

Bang 3- 30: Bién dong dic tinh cua dat ¢ d6 sau tang dat tir 20 — 50 cm dudi

tan rimg trong Ban trang tir 1 — 4 tudi trén dang 1ap dia 1.

, Tudi rung (nam):
Dac tinh dat

Pit trong 1 2 3 4
pHio 5,7 59 6,1 6,1 6,3
pHkcr 5,7 58 5,7 58 6,0
Muin (%) 0,96 1,55 1,8133 2,06 2,23
Ni to (%) 0,045 0,088 0,102 0,114 0,104
Phét pho (%) 0,041 0,073 0,072 0,077 0,080
Kali (%) 0,105 0,157 0,197 0,210 0,236
A" (me/100g) 1,55 1,14 1,02 0,90 0,94
Fe?" (me/100g) 109,03 87,33 74,87 69,47 46,93
SO4> (me/100g) 0,105 0,088 0,078 0,081 0,075
Ty 18 sét (%) 12,1 13,6 14,8 15,5 17,0
Ty 18 thit (%) 7,5 9,2 9,5 7,6 6,9
Ty 18 cat (%) 80,4 77,2 75,7 76,9 78,0

O tang dat tir 20 — 50cm (Bang 3- 30), so sanh v6i dét tréng, 7 dic tinh
(pHm20, ham luong mun, ni to, phdt pho, kali, ham luong sét va thit) cta dat
dudi tan rimg trong Ban tring tai tudi 3 gia ting twong ung 7,0%, 114,6%,
153,3%, 87,8%, 100,0%, 28,1% va 1,3%. Trai lai, 4 dac tinh (AI**, Fe*", SO4*,
ham luong cét) thap hon twong tng 41,9%, 36,3%, 22.9% va 4,4%. Tai tudi 4,
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so sanh véi dat tréng, 6 dac tinh (pHu20, mun, ni to, phét pho, kali, ham lugng
sét) dudi tan rung tréng Ban tréng cao hon twong g 10,5%, 132,3%, 131,1%,
95,1%, 124,8% va 40,5%. Trai lai, 5 dic tinh (AI**, Fe**, SO4*, ham luong thit
va cat) thép hon tuong ung 39,4%, 57,0%, 28,6%, 8,0% va 5,5%.

Bang 3- 31: Bién dong dic tinh cta dat dudi tan rimg trong Ban trang tir 1 — 4

tudi trén dang lap dia I.

, Tudi rung (nam):
Dac tinh dat

Pit trong 1 2 3 4
pHino 59 6,1 6,3 6,5 6,5
pHkcr 5.8 59 5,7 59 6,0
Muin (%) 1,20 1,79 2,05 2,18 2,44
Ni to (%) 0,056 0,099 0,113 0,110 0,122
Phét pho (%) 0,050 0,082 0,081 0,073 0,091
Kali (%) 0,129 0,181 0,221 0,215 0,262
A" (me/100g) 1,68 1,27 1,17 0,97 1,02
Fe?" (me/100g) 113,7 92,0 79,6 66,6 51,6
SO4> (me/100g) 0,099 0,081 0,070 0,061 0,067
Ty 18 sét (%) 12,8 14,3 15,5 14,3 18,0
Ty 18 thit (%) 8,0 9,7 10,0 7,0 8,1
Ty 18 cat (%) 79,2 76,0 74,5 78,7 73,9

Phén tich sb liéu ¢ Bang 3- 31 cho thiy, 6 dic tinh (pHuz0, ham lugng
mun, ni to, phdt pho, kali va ty 1é sét) ciia dat déu gia ting theo su gia ting tudi
ctia rimg trong Ban tring. Trai lai, 5 ddc tinh (ham lugng AI**, Fe?!, SO4%, ty 18
thit va cat) suy giam dan theo su gia ting tudi cia rimg trong Ban tring. Gia tri
pHkcr ¢6 khuynh huéng 6n dinh, chi dao dong trong khoang 5,8 — 6,0. Tai tudi
3, so véi dat tréng, 6 dac tinh (pHu20, ham lugng mun, ni to, phét pho, kali va

ty 18 sét) cuia dat dudi tan rimg Ban tring gia ting twong tng 10,2%, 81,7%,
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96,4%, 46,0%, 66,7% va 11,7%. Trai lai, 5 dic tinh (AI**, Fe?*, SO4*, ty 1€ thit
va cat) thap hon tuong g 42,3%, 41,4%, 38,4%, 12,5% va 0,6%. Tai tudi 4,
so voi dat tréng, 6 dac tinh (pHu20, ham lugng mun, ni to, phét pho, kali va ty
1& sét) cua dat dudi tan ring Ban trang gia ting tuong tng 10,2%, 103,3%,
117,9%, 82,0%, 103,1% va 40,6%. Trai lai, 4 dic tinh (AI*", Fe**, SO4*, ty 1&
cat) thép hon twong ung 39,3%, 54,6%, 32,3% va 6,7%.
3.2.2. Pic tinh cia dit dwéi tan rirng Ban tring trén dang lap dia II

Dic tinh ctia dat dudi tan rimg trong Ban trdng tir 1 —4 tudi trén dang lap
dia 1T duoc dan ra & Bang 3- 34 va Phu luc 7. Bac tinh cua dat dudi tan rung
tréng Ban tréng tir 1 — 4 tudi trén dang 13p dia II thay ddi rd rét theo dd sau téng
dat (Bang 3- 32 va 3- 33).
Bang 3- 32: Bién dong dic tinh cua dat & d6 siu tang dat tir 0 — 20 cm dudi tan

rimg trong Ban trang tir 1 — 4 tudi trén dang lap dia I1.

Tudi rimg (nim):

Dic tinh dat .
Dat trong 1 2 3 4
pHuzo 6,3 6,8 7,0 7,0 7,0
pHkcr 5,9 6,0 5,9 6,0 6,0
Mun (%) 1,44 0,72 0,94 0,84 0,81
Ni to (%) 0,067 0,075 0,085 0,123 0,153
Phét pho (%) 0,059 0,065 0,065 0,069 0,077
Kali (%) 0,153 0,166 0,206 0,219 0,247
A" (me/100g) 1,807 0,581 0,875 0,885 0,650
Fe?" (me/100g) 118.,4 75,0 73,6 70,4 47,4
SO4* (me/100g) 0,090 0,052 0,044 0,034 0,038
Ty 1€ sét (%) 13,4 13,4 12,6 13,2 12,9
Ty 1€ thit (%) 8,5 7,8 8,2 6,3 6,1

Ty 1€ cat (%) 78,1 78,8 79,3 80,5 81,0
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O tang dat tir 0 — 20cm (Bang 3- 32), so sanh voi dat trong, 4 dic tinh
(pHmzo, ni to, phdt pho, kali) ctia dat dudi tan rimg trong Ban tring tai tudi 3
gia tang tuong tng 11,1%, 83,6%, 16,9% va 43,1%. Trai lai, 5 dic tinh (mun,
AP, Fe**, SO4%, ham luong thit) thap hon twong tng 41,7%, 51,0%, 40,5%,
62.,2% va 25,9%. Tai tudi 4, so sanh véi dat tréng, 4 dic tinh (pHmzo, ni to, phdt
pho, kali) dudi tan rimg trdng Ban trang cao hon twong tng 11,1%, 128,4%,
30,5% va 61,4%. Trai lai, 5 dic tinh (mun, AI**, Fe?", SO4*, ham lugng thit)
thép hon twong ung 43,8%, 64,0%, 60,0%, 57,8% va 28,2%.

Bang 3- 33: Bién dong dic tinh cua dat ¢ do sau tang dat tir 20 — 50 cm dudi

tan rimg trong Ban trang tir 1 — 4 tudi trén dang 1ap dia II.

, Tudi rung (nam):
Dac tinh dat

Pit trong 1 2 3 4
pHio 59 6,4 6,6 6,6 6,1
pHkcr 59 6,0 59 6,0 58
Muin (%) 0,96 0,72 0,98 1,23 1,36
Ni to (%) 0,045 0,053 0,063 0,078 0,093
Phét pho (%) 0,041 0,065 0,065 0,069 0,078
Kali (%) 0,105 0,118 0,158 0,171 0,221
AP (me/100g) 1,55 0,50 0,62 0,67 0,47
Fe?" (me/100g) 109,0 55,6 57,5 50,8 43,7
SO4> (me/100g) 0,105 0,067 0,059 0,049 0,053
Ty 18 sét (%) 12,1 12,1 11,3 11,8 12,0
Ty 18 thit (%) 7,5 6,9 7,2 53 4,9
Ty 18 cat (%) 80,4 81,0 81,5 82,8 83,1

O tang dat tir 20 — 50cm (Bang 3- 33), so sanh véi dat trong, 5 dic tinh
(pHm2o, mun, ni to, phdt pho, kali) ctia dat duéi tan ring trong Ban tring tai

tudi 3 gia ting twong tmg 11,9%, 28,1%, 73,3%, 68,3% va 69,2%. Trai lai, 4
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dic tinh (A*Y, Fe?', SO4%, ham lugng thit) thdp hon twong tng 56,8%, 53,4%,
53,3% va 29,3%. Tai tudi 4, so sanh véi dat trong, 4 dic tinh (mun, ni to, phdt
pho, kali) dudi tan rimg trdng Ban trang cao hon tuong tng 41,7%, 106,7%,
90,2% va 110,5%. Trai lai, 4 dic tinh (AP, Fe?*, SO+, ham lugng thit) thap
hon tuwong tng 69,7%, 59,9%, 49,5% va 34,7%.

Bang 3- 34: Bién dong dic tinh cua dat dudi tan rimg trong Ban tring tir 1 — 4

tudi trén dang lap dia I1.

, Tudi rung (nam):
Dac tinh dat

Pit trong 1 2 3 4
pHino 6,1 6,6 6,8 6,8 6,5
pHkcr 59 6,0 59 6,0 59
Muin (%) 1,20 0,72 0,96 1,04 1,09
Ni to (%) 0,056 0,064 0,074 0,101 0,123
Phét pho (%) 0,050 0,065 0,065 0,069 0,078
Kali (%) 0,129 0,142 0,182 0,195 0,234
AP (me/100g) 1,681 0,539 0,749 0,775 0,562
Fe?" (me/100g) 113,7 65,3 65,5 60,6 45,5
SO4> (me/100g) 0,097 0,059 0,051 0,042 0,045
Ty 18 sét (%) 12,8 12,7 12,0 12,5 12,5
Ty 18 thit (%) 8,0 7,4 7,7 58 55
Ty 18 cat (%) 79,3 79,9 80,4 81,7 82,0

Tir Bang 3- 34 va Phu luc 7 cho thay bon dic tinh (pHmzo, ham luong ni
to, phdt pho, kali) ctia dat gia ting rd rét theo su gia ting tudi cua ring trong
Ban trang. Trai lai, 5 ddc tinh (ham luong mun, AP, Fe*', SO+, ty 1€ thit) suy
giam rd rét theo sy gia ting tudi ciia ring trong Ban trang. Gid tri pHkcr ¢6
khuynh hudng 6n dinh, chi dao dong trong khoang 5,9 — 6,0. Tai tudi 3, so voi

dat trong, 4 dic tinh (pHuz0, ham luong ni to, phdt pho, kali) ctua dat dudi tan
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ring Ban tring gia ting twong ung 11,5%, 80,4%, 38,0% va 51,2%. Trai lai, 5
dic tinh (mun, AP, Fe?*, S04, ty 18 thit) thdp hon tuwong tng 13,3%, 53,9%,
46,7%, 56,7% va 27,5%. Tai tudi 4, so v6i dat trong, 4 dic tinh (pHmzo, ni to,
phét pho, kali) ctia dat dudi tan rung Bén tring gia ting twong tng 6,6%,
119,6%, 56,0% va 81,4%. Trai lai, 4 dic tinh (AI*Y, Fe*", SO+, ty 1¢ thit) thap
hon tuong tmg 66,6%, 60,0%, 53,6% va 31,3%.
3.2.3. Pic tinh cia dit dwéi tan rirng Ban tring trén dang lap dia 11

Dic tinh cta dat dudi tan rimg trong Bén trang tir 1 — 4 tudi trén dang
lap dia 11T duogc téng hop & Bang 3- 37 va va Phu luc 8. Déc tinh cua dat dudi
tan ring trong Bén tring tir 1 — 4 tudi trén dang 1ap dia III thay d6i rd rét theo
d6 sau tang dat (Bang 3- 35 va 3- 36).
Bang 3- 35: Bién dong dic tinh cia dat & d6 siu tang dat tir 0 — 20 cm dudi tan

rimg trong Ban trang tir 1 — 4 tudi trén dang lap dia I11.

, Tudi rung (nam):
Dac tinh dat

Pit trong 1 2 3 4
pHuzo 6,3 6,5 6,7 6,7 7,0
pHkcr 59 6,0 59 6,0 6,0
Muin (%) 1,44 1,67 1,93 2,18 2,71
Ni to (%) 0,067 0,093 0,105 0,110 0,122
Phét pho (%) 0,060 0,090 0,088 0,092 0,103
Kali (%) 0,153 0,207 0,244 0,257 0,292
A" (me/100g) 1,81 0,91 1,21 1,08 1,26
Fe®" (me/100g) 118,4 116,7 81,3 81,7 70,5
SO4* (me/100g) 0,093 0,077 0,063 0,066 0,053
Ty 18 sét (%) 15,0 16,1 17,2 17,9 18,9
Ty 18 thit (%) 6,9 7,3 7,6 58 6,1

Ty 18 cat (%) 78,1 76,6 75,2 76,4 71,5
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Bang 3- 36: Bién dong dic tinh cua dat ¢ d6 sau tang dat tir 20 — 50 cm dudi

tan rimg trong Ban trang tir 1 — 4 tudi trén dang lap dia IIL.

, Tudi rung (nam):
Dac tinh dat

Pit trong 1 2 3 4
pHio 59 6,1 6,3 6,3 6,6
pHkcr 59 6,0 59 6,0 6,0
Mun (%) 0,96 1,19 1,45 1,70 1,86
Ni to (%) 0,045 0,073 0,083 0,066 0,067
Phét pho (%) 0,041 0,070 0,070 0,074 0,082
Kali (%) 0,105 0,156 0,196 0,209 0,219
AP (me/100g) 1,55 0,66 0,50 0,27 0,41
Fe?" (me/100g) 109,0 107,3 78,5 92,1 76,8
SO4> (me/100g) 0,105 0,091 0,078 0,081 0,072
Ty 18 sét (%) 13,6 14,7 15,9 16,6 17,1
Ty 18 thit (%) 6,0 6,4 6,7 4,8 4,9
Ty 18 cat (%) 80,4 78,9 77,5 78,6 80,4

O tang dat tir 0 — 20cm (Bang 3- 35), so sanh voi dat trong, 6 dic tinh
(pHm20, mun, ni to, phét pho, kali, ty 1& sét) cta dat dudi tan rimg trong Ban
trang tai tudi 3 gia ting twong Gmg 6,3%, 51,4%, 64,2%, 53,3%, 68,0% va
19,3%. Trai lai, 4 dic tinh (ALY, Fe*", SO4%, ham lugng thit) thap hon tuong
g 40,3%, 31,0%, 29,0% va 15,9%. Tai tudi 4, so sanh véi dit trong, 6 dic
tinh (pHmn2o, mun, ni to, phdt pho, kali, ty 18 sét) ctia dat dudi tan ring trong
Ban trang gia ting twong tng 11,1%, 88,2%, 82,1%, 71,7%, 90,8% va 26,0%.
Trai lai, 4 dic tinh (AI**, Fe*", SO4*, ham luong thit) thap hon twong tng
30,4%, 40,5%, 43,0% va 11,6%.

O tang dat tir 20 — 50cm (Bang 3- 36), so sanh véi dat trong, 6 dic tinh

(pHm20, mun, ni to, phét pho, kali, ty 1& sét) cta dat dudi tan rimg trong Ban



trang tai tudi 3 gia ting twong Ung 6,8%, 77,1%, 46,7%, 80,5%, 99,0% va
22,1%. Trai lai, 4 dic tinh (A*Y, Fe*", SO4>, ham luong thit) thap hon tuong
g 82,6%, 15,5%, 22,9% va 20,0%. Tai tudi 4, so sanh véi dit trong, 6 dic
tinh (pHmn2o, mun, ni to, phdt pho, kali, ty 18 sét) ctia dat dudi tan ring trong
Ban tring gia ting twong tmg 11,9%, 93,8%, 48,9%, 100,0%, 108,6% va
25,7%. Trai lai, 4 dic tinh (A*Y, Fe*", SO4>, ham luong thit) thap hon tuong

100

ung 73,5%, 29,5%, 31,4% va 18,3%.

Bang 3- 37: Bién dong dic tinh cta dat dudi tan rimg trong Ban trang tir 1 — 4

tudi trén dang lap dia I11.

Pic tinh dat

Tudi rirng (nim):

Pit trong 1 2 3 4
pHio 6,1 6,3 6,5 6,5 6,8
pHkcr 59 6,0 59 6,0 6,0
Muin (%) 1,20 1,43 1,69 1,94 2,28
Ni to (%) 0,056 0,083 0,094 0,088 0,178
Phét pho (%) 0,051 0,080 0,079 0,083 0,092
Kali (%) 0,129 0,182 0,220 0,233 0,256
A" (me/100g) 1,681 0,787 0,852 0,677 0,835
Fe®" (me/100g) 113,7 112,0 79,9 86,9 73,6
SO4> (me/100g) 0,099 0,084 0,070 0,074 0,062
Ty 18 sét (%) 14,3 15,4 16,6 17,2 18,0
Ty 18 thit (%) 6,4 6,9 7,1 53 55
Ty 18 cat (%) 79,3 77,8 76,4 77,5 75,9

Tir s6 liu & Bang 3- 37 cho thdy, 6 dic tinh (pHuz20, mun, ni to, phdt

pho, kali va ham lugng sét) clia dat gia tang rd rét theo su gia ting tudi clia rimg

trong Ban tring. Trai lai, 4 dic tinh (A, Fe?', SO42, ty 18 thit) suy giam rd rét
g g Yy yg

theo su gia ting tudi ctia ring trong Ban tring. Gid tri pHkcr ¢6 khuynh hudng
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on dinh, chi dao dong trong khoang 5,9 — 6,0. Tai tudi 3, so v4i dat tréng, 6 dac
tinh (pHuzo, mun, ni to, phét pho, kali, ham luong thit) cua dat dudi tan rimg
Ban tring gia ting tuong ung 6,6%, 61,7%, 57,1%, 62,7%, 80,6% va 20,3%.
Trai lai, 4 ddc tinh (APPY, Fe?*, SO4%, ty 18 thit) thap hon tuwong tmg 59,7%,
23.,6%, 25,3% va 17,2%. Tai tudi 4, so véi dat tréng, 6 dic tinh (pHuzo, mun,
ni to, phét pho, kali va ty 1é sét) ctia dat dudi tan rimg Ban trang gia ting tuong
tmg 11,5%, 90,0%, 217,9%, 80,4%, 98,4% va 25,9%. Trai lai, 4 dac tinh (AI**,
Fe*, S04, ty 18 thit) thdp hon tuong tng 50,3%, 35,3%, 37,4% va 14,1%.
3.2.4. So sanh dic tinh ciia dit dw6i tan rirng trong Bin tring trén ba dang
lap dia khac nhau

Nhitng phan tich thong ké (Bang 3- 38; Biéu dd 3- 4) cho thdy 9 dic tinh
cta dat (pH-H,O, pH-KCL, mun, phdt pho, Fe?*, SO4%, ty 18 sét, thit va cat) dudi
tan ring trong Bén tring tir 1 — 4 tudi trén ba dang 1ap dia khac nhau rd rét (P <
0,05). Tréi lai, ba thanh phﬁn (ni to, kali, AI**) khac nhau khong rd rét (P > 0,05).

Thanh phan pH-m20 16n nhét dudi tan rimg trong Ban trang trén dang 1ap
dia II (6,6%), thip nhat trén dang 1ap dia I (6,3%). Thanh phan pHkcr 16n nhat
dudi tan rimg trong Ban trang trén dang lap dia III (6,0%), thip nhat trén dang
lap dia I (5,8%). Ham lugng mun 16n nhét dudi tan rimg trong Ban trang trén
dang 1ap dia I (1,93%), thap trén dang lap dia II (1,0%). Ham luong phdt pho
16n nhét dudi tan rimg trong Ban tring trén dang 1ap dia I1I (0,077%), thap trén
dang 1ap dia I1 (0,065%).

Ham lugng sat 16n nhat dudi tan rimg trong Ban trang trén dang lap dia
11T (93,2%), thap trén dang 1ap dia II (70,1%). Ham luong SO4* 16n nhat duéi
tan rimg trong Ban tring trén dang lap dia III (0,078 me/100g), thip trén dang
lap dia II (0,060 me/100g). Ham luong sét 16n nhat dudi tan ring tréng Ban
trang trén dang 1ap dia I1I (16,3%), thip thap nhét trén dang lap dia I (12,5%).

Ham luong thit 16n nhat dudi tan ring trong Ban trang trén dang lap dia I
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(8,2%), thip thip nhét trén dang lap dia III (6,2%). Ham luong cat 16n nhat
dudi tan ring trong Ban tring trén dang lap dia dia 11 (80,6%), thip thap thap
nhit trén dang 1ap dia I (76,5%).

Bang 3- 38. So sanh dic tinh ctia dat dudi tan rimg trong Ban trang tir 1 - 4 tudi

trén ba dang 1ap dia khac nhau.

Dic tinh dat TBF DF MS F P,
pHio 1,36 2 0,68 3,91 0,024
pHxcr 0,19 2 0,10 3,59 0,032
Mun (%) 14,23 2 7,11 36,61 0,000
Ni to (%) 0,01 2 0,00 2,81 0,066
Phét pho (%) 0,00 2 0,00 3,93 0,023
Kali (%) 0,01 2 0,01 2,54 0,085
APt (me/100g) 2,04 2 1,02 2,30 0,106
Fe?* (me/100g) 8032,86 2 4016,43 6,54 0,002
SO4* (me/100g) 0,01 2 0,00 7,20 0,001
Ty 16 sét (%) 224,17 2 112,08 30,23 0,000
Ty 18 thit (%) 60,66 2 30,33 13,25 0,000
Ty 1& cat (%) 288,86 2 144,43 17,66 0,000

Ghi chii: TBF = Téng binh phuong; DF = Bdc tie do; MS = Binh phiwong trung binh; F = Tiéu
chudn kiém ding Fisher; P, = Mic ¥ nghia thong ké.

So sanh cac dic tinh ciia dat dudi tan rimg trong Ban trang tai tudi 4 trén ba
dang lap dia (Bang 3- 39 va 3- 40) cho thay 7 dic tinh (pHH20, pHKCL, ni to,
phdt pho, kali, AI** va ham lugng thit) khac nhau khong rd rét (P > 0,05). Trai lai,
5 ddc tinh (mun, Fe?*, SO4%, ham luong sét va cat) khac nhau rat 1d rét (P < 0,05).

Ham luwong mun 16n nhat dudi tan rimg trong Ban trang trén dang lap dia
1(2,44%), thap nhat trén dang lap dia II (1,09%). Ham luong Fe?* 16n nhét duéi
tan rimg trong Ban tring trén dang 1ap dia I1I (73,6%), thap nhét trén dang lap
dia II (45,5%). Ham luong SO+* 16n nhat dudi tan rimg trong Bén trang trén
dang 1ap dia I (0,067%), thép nhét trén dang 1ap dia II (0,045%). Ham luong
sét 16n nhat dudi tan ring trong Ban trang trén dang lap dia I11 (18,0%), thip
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trén dang lap dia II (12,5%). Ham lugng cat 16n nhét trén dang lap dia II
(82,0%), thép nhét trén dang 1ap dia I (73,9%).

PHio Miin (%)
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Biéu dé 3- 4: Biéu d6 bicu dién mot so dic tinh cua dat dudi tan ring

Ban trang trén ba dang 1ap dia khac nhau.
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Bang 3- 39: Dic tinh cta dat dudi tan rimg trong Ban trang 4 tudi trén ba dang

lap dia khac nhau.
Dic tinh dat Dang lap dja: Binh quén
I II 111
pHmH20 6,5 6,5 6,8 6,6
pHkcL 6,0 5,9 6.0 6,0
Mun (%) 2,44 1,09 2,28 1,94
Ni to (%) 0,122 0,123 0,178 0,141
Phét pho (%) 0,091 0,078 0,092 0,087
Kali (%) 0,262 0,234 0,256 0,250
AP (me/100g) 1,016 0,562 0,835 0,804
Fe?* (me/100g) 51,6 45,5 73,6 56,9
SO4* (me/100g) 0,067 0,045 0,062 0,058
Ty 1€ sét (%) 18,0 12,5 18,0 16,2
Ty ¢ thit (%) 5,5 5,5 5,5 5,5
Ty 1€ cat (%) 73,9 82,0 75,9 77,3

Ghi chii: TBF = Tong binh phirong; DF = Bdc tw do; MS = Binh phwong trung binh; F = Tiéu
chudn kiém ding Fisher; P, = Mitrc y nghia thong ké.

Bang 3- 40: So sanh dic tinh cua dat dudi tan ring trong Ban tring 4 tudi trén

ba dang lap d,ia khac nhau.
bac tinh dat TBF DF MS F Pq

pHm20 0,31 2 0,16 0,95 0,410
pHkcL 0,02 2 0,01 1,18 0,335
Mun (%) 6,58 2 3,29 23,02 0,000
Ni to (%) 0,00 2 0,00 1,38 0,281
Phét pho (%) 0,00 2 0,00 2,56 0,110
Kali (%) 0,00 2 0,00 1,09 0,362
A** (me/100g) 0,63 2 0,31 3,18 0,071
Fe*" (me/100g) 2621,49 2 1310,74 30,44 0,000
SO4* (me/100g) 0,00 2 0,00 3,96 0,042
Ty I¢ sét (%) 123,21 2 61,61 45,86 0,000
Ty 1€ thit (%) 3,74 2 1,87 1,40 0,277
Ty I¢ cat (%) 215,26 2 107,63 8,90 0,003

Ghi chi: r = Hé 5o twong quan; P, = Mirc y nghia thong ké; n = S6 lwong mau.
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3.3. Quan hé¢ giira dic tinh ciia dit véi sinh truwéng clia rimg Ban tring
3.3.1. Quan hé giira dit véi rirng trong Ban trang trén dang l1ap dia I

Nhiing phén tich théng ké cho thay sinh truéng ciia rimg trong Ban tring
anh hudng 10 rét dén dic tinh cta dit trén dang lap dia I (Bang 3- 41; Biéu d6
3-5). Su gia tang chi s6 SCI ctia rimg trong Ban trang dan dén su gia ting pHino,
pHkcr, ham lugng (mun, ni to, phét pho, kali) va ty 18 sét trong ting dat tir O -
50cm. Trai lai, sy gia ting chi s6 SCI cta ring trong Ban tring dan dén su suy
giam ham luong AI**, Fe*', SO4%, ty 18 thit va cat. Tuy vdy, su gia ting chi sb
SCI cua ring trong Ban trang chi lam gia ting 1d rét pHuo (r = 0,483; P <
0,01), pHxcL (r = 0,560; P < 0,01), ham lugng mun (» = 0,829, P < 0,01), ham
luong ni to (r = 0,676; P < 0,01), ham luong phdt pho (» = 0,546; P < 0,01),
ham lugng kali (r = 0,808; P < 0,01) va ty 1€ sét (r = 0,661; P < 0,01). Trai
lai, su gia ting chi s6 SCI clia rimg trong Ban trang lam giam rd rét ham luong
Fe** (r = -0,855; P < 0,01), ham luwong SO4* (r = -0,638; P < 0,01) va ty 1é
thit (r =-0,552; P < 0,01).

Bang 3- 41: Quan hé giita dat véi sinh trudng cua ring trong Ban tring trén
dang lap dia I.

Dic tinh dat r Po n (mau)
pHH20 0,483 0,007 30
pHKCL 0,560 0,001 30

Mumn (%) 0,829 0,000 30

Ni to (%) 0,676 0,000 30

Phét pho (%) 0,546 0,002 30
Kali (%) 0,808 0,000 30

Al3+ (me/100g) -0,204 0,279 30
Fe2+ (me/100g) -0,855 0,000 30
SO42- (me/100g) -0,638 0,000 30
Ty 1& sét (%) 0,661 0,000 30

Ty 16 thit (%) -0,552 0,002 30

Ty 1& cat (%) -0,355 0,054 30

Ghi chi: r = Hé 56 twong quan; P, = Mirc y nghia thong ké; n = S6 lwong mau.
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Hé 5o twong quan (r)

08

0,829 0,808
0,676 0,661
06 0483 55 048
0,
0' I

pHH20 pHKCL Mim  Nite Photpho Kali l SOR-  sét I
02
-0,204
04
-0,355
-0,638

F=N

NS

o

06 -0,552

038

1 0,855

Biéu d6 3- 5: Biéu d6 biéu dién quan hé giira dic tinh cua dat véi rimg Ban
tréng trén dang lap dia I.

Nhitng phan tich théng ké ciing cho thay cudng do ctia mbi quan hé giira
tinh chit cua dt véi sinh truong cua rimg trong Ban trang thay ddi tuy theo do
sdu ting dat (Bang 3- 42 va 3- 43; Biéu db 3- 6). O tang dat 0 — 20cm (Bang 3-
42; Biéu db 3- 6), su nang cao chi s6 SCI cua rimg trong Ban tring din dén su
gia tang 10 rét pHmo (r = 0,644, P < 0,01), pHxcL (r = 0,669, P < 0,01), ham
luong mun (r = 0,895, P < 0,01), ham lugng ni to (» = 0,710; P < 0,01), ham
lugng phét pho (+ = 0,505; P = 0,05), ham luong kali (r = 0,841; P < 0,01).
Trai lai, su nang cao chi s6 SCI cia ring trong Ban trang dan dén sy suy giam
10 rét ham lugng Fe** (r = -0,938,; P < 0,01), ham luong SO4* (r = -0,809, P
< 0,01), ty 1€ thit (r =-0,611; P < 0,01).
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Bang 3- 42: Quan hé giita dic tinh ciia dt ¢ 16p 0 — 20cm véi sinh trudng cta
rung trong Ban trang trén dang 1ap dia L.

Dic tinh dat r Py n (mau)
pHizo 0,644 0,010 15
pHkcr 0,669 0,006 15
Mumn (%) 0,895 0,000 15
Ni to (%) 0,710 0,003 15
Phét pho (%) 0,508 0,053 15
Kali (%) 0,841 0,000 15
APP* (me/100g) -0,295 0,286 15
Fe** (me/100g) -0,938 0,000 15
SO4> (me/100g) -0,809 0,000 15
Ty 1& sét (%) 0,491 0,063 15
Ty 1é thit (%) -0,611 0,016 15
Ty 1& cat (%) -0,316 0,251 15

Ghi chi: r = Hé s6 twong quan; Po. = Mirc y nghia thong ké; n = S6 lwong mau.

Heé sb twong quan (1)

1
0.895 0,841

08  ,6aa 0.669

0,71
0,6 0,508 0.491
0,4
0,2
0 -
PHH2O0pHKCL Mun Ni tor Phot Kali S - seét t
-0,2 pho
-04 -0,295 -0,316
-0,6
-0,611
-0,938

-0,809

Biéu d6 3- 6: Biéu d6 biéu dién quan hé giira dic tinh cua dat ¢ 16p 0 - 20cm
V01 rung Ban tr:fmg trén dang lap dia I.

O tang dat 20 — 50cm (Bang 3- 43; Biéu dd 3- 7), su ning cao chi s6 SCI
ctia rimg trong Ban tring din dén su gia ting rd rét pHuo (r = 0,523; P =
0,045), pHkcr (r = 0,544, P = 0,036), ham lugng mun (r = 0,949, P < 0,01),
ham luong ni to (r=0,698; P < 0,01), ham lugng phét pho (r = 0,633; P < 0,01),
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ham lugng kali (r = 0,920; P < 0,01) vaty 1€ sét (r = 0,851; P < 0,01). Trai lai,
sy nang cao chi s6 SCI ciia ring trong Ban tring dan dén su suy giam rd rét ham
lugng Fe?* (r = -0,775; P < 0,01), ham lugng SO4* (r = -0,622; P < 0,01).

Bang 3- 43: Quan hé giita dic tinh cua dat & ting 20 — 50cm véi sinh trudong
cua rung trong Ban trang trén dang 13p dia L.

Dic tinh dit r Py n (mau)
pHmz0 0,523 0,045 15
pHxkcL 0,544 0,036 15
Mun (%) 0,949 0,000 15
Ni to (%) 0,698 0,004 15
Phét pho (%) 0,633 0,011 15
Kali (%) 0,920 0,000 15
AI** (me/100g) -0,109 0,698 15
Fe** (me/100g) -0,775 0,001 15
SO4* (me/100g) -0,622 0,013 15
Ty I¢ sét (%) 0,851 0,000 15
Ty I¢ thit (%) -0,470 0,077 15
Ty I¢ cat (%) -0,491 0,063 15

Ghi chu: r = Hé sb trong quan; Pa = Mirc ¥ nghia thong ké; n = S6 luong mau.

Hé s6 twong quan (r)

1 0,949 0,92
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038 0,698
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Biéu d6 3- 7: Biéu d6 biéu dién quan hé giira dic tinh cua dat & 16p 20-50cm

V01 rung Ban tr:fmg trén dang lap dia I.
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3.3.2. Quan hé giira dit véi rirng trong Ban tring trén dang lap dia II

Nhiing phén tich théng ké cho thay sinh truéng ciia rimg trong Ban tring
anh huéng rd rét dén dic tinh cua dat trén dang lap dia II (Bang 3- 44; Biéu do
3- 8). Su gia tang chi s SCI cua ring trong Ban tring din dén sy gia tang
pHmo, ham luong (mun, ni to, phdt pho, kali) va ty 1& cat trong ting dat tir O -
50cm. Trai lai, sy gia ting chi s6 SCI cta ring trong Ban tring dan dén su suy
giam ham luong AI*, Fe**, SO4%, ty 1& sét va thit. Tuy vay, su gia ting chi sb
SCI ciia rimg trong Ban trang chi lam gia tang rd rét ham lugng ni to (» = 0,688;
P < 0,01), ham lugng phét pho (r = 0,649; P < 0,01), ham luong kali (r =
0,796; P <0,01). Trai lai, sy gia tang chi s6 SCI cua rung tréng Ban tréng lam
gidm rd rét ham luong, ham lugng AI** (r = -0,406; P = 0,026), Fe* (r = -
0,752; P < 0,01), ham lugng SO4* (r = -0,686, P < 0,01) va ty 1€ thit (r = -
0,665; P < 0,01).

Bang 3- 44: Quan hé giita dat véi sinh trudng cua rimg trong Ban tring trén

dang lap dia II.

Dic tinh dat r Po n (mau)

pHmzo 0,277 0,138 30

pHxkcL -0,006 0,976 30

Mun (%) 0,046 0,808 30

Ni to (%) 0,688 0,000 30

Phét pho (%) 0,649 0,000 30

Kali (%) 0,796 0,000 30

AP (me/100g) -0,406 0,026 30

Fe?* (me/100g) -0,752 0,000 30

SO4* (me/100g) -0,686 0,000 30

Ty 1€ sét (%) -0,042 0,825 30

Ty ¢ thit (%) -0,665 0,000 30

Ty 1€ cat (%) 0,418 0,021 30

Ghi chu: r = Hé s6 tiwong quan; P, = Mikc ¥ nghia thong ké; n = Sé heong mau.
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Hé s6 twong quan (r)
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Biéu do 3- 8: D) thi biéu dién quan h¢ gitra ddc tinh cua dat véi rung Ban
tréng trén dang lap dia II.

Nhiing phan tich thdng ké ciing cho thdy mbi quan hé gitra tinh chat cta
dat voi sinh truong cia rimg trong Ban trang thay doi tily theo do sau tang dat.
O 16p dat 0 — 20cm (Bang 3- 45; Biéu dd 3- 9), su nang cao chi s6 SCI ctia ring
trong Ban trang chi din dén su gia tang rd rét ham lugng ni to (r = 0,829; P <
0,01), ham lwong phét pho (r = 0,585; P = 0,022) va ham luong kali (r=0,912;
P <0,01). Trai lai, sy nang cao chi s6 SCI cta rimg trong Ban trang din dén su
suy giam rd rét ham luong Fe?" (r = -0,807; P < 0,01), ham lugng SO4* (r = -
0,688, P < 0,01)vaty 1€ thit (r =-0,732; P < 0,01).

Bang 3- 45: Quan hé giita dic tinh ciia dt ¢ 16p 0 — 20cm véi sinh trudng cia

rimg trong Ban trang trén dang 1ap dia I1.

Dic tinh dit r Po n (mau)
pHm2o 0,489 0,064 15
pHxkcL 0,211 0,450 15

Mun (%) -0,497 0,060 15

Ni to (%) 0,829 0,000 15
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Phét pho (%) 0,585 0,022 15
Kali (%) 0,912 0,000 15

AP (me/100g) -0,426 0,114 15
Fe?" (me/100g) -0,807 0,000 15
SO4* (me/100g) -0,688 0,005 15
Ty 18 sét (%) -0,060 0,832 15
Ty 18 thit (%) -0,732 0,002 15
Ty 18 cat (%) 0,447 0,095 15

Ghi chu: r = Hé 56 twong quan; P, = Mirc y nghia thong ké; n = So lwong mau.

Hé s6 tu’O'ng quan (1)

0,829

08
06

0,489 0,447
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0,211

02

0 . %? -‘)\
02 & &9’ < & v~ T B

] N q“ -0,06
04

0,426
06 -0,497
0,683
-0,807

o

08 0,732

-1
Biéu d6 3- 9: D6 thi biéu dién quan hé giira dic tinh cua dat ¢ 16p 0 - 20cm
vO1 rung Ban trrfmg trén dang lap dia II
O 16p dat 20 — 50 cm (Bang 3- 46; Biéu do 3- 10), su nang cao chi sd
SCI cua rimg trong Ban trang dan dén sy gia ting rd rét pHer (r = 0,709, P <
0,01), ham luong mun (» = 0,720; P < 0,01), ham lugng ni to (r = 0,715, P <
0,01) va ham luong phét pho (r=0,912; P < 0,01). Tréi lai, su nang cao chi s6

SCI cuia rimg trong Ban tring dan dén su suy giam rd rét ham luong kali (» = -
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0,513; P =0,051), ham luong AI** (r = -0,742; P < 0,01), ham lugng Fe*" (r =
-0,698;, P < 0,01) vaty I¢ sét (r =-0,726; P < 0,01)
Bang 3- 46: Quan hé gitra dic tinh ctia dat ¢ 16p 20 — 50cm véi sinh trudong cia

rimg trong Ban trang trén dang lap dia I1.

Dic tinh dat r P n (mau)
pHio 0,093 0,741 15
pHkcr 0,709 0,003 15
Miin (%) 0,720 0,002 15
Ni to (%) 0,715 0,003 15
Phét pho (%) 0,912 0,000 15
Kali (%) -0,513 0,051 15
A" (me/100g) -0,742 0,002 15
Fe?" (me/100g) -0,698 0,004 15
SO4* (me/100g) 0,033 0,908 15
Ty 18 sét (%) -0,726 0,002 15
Ty 18 thit (%) 0,459 0,085 15
Ty 1é cat (%) 0,459 0,085 15

Ghi chi: r = Hé s6 twong quan; P, = Mikc y nghia thong ké; n = S6 lwong mau.

Hé s6 tu’ong quan (1)

0,709 0,7
0,459 0.459
0,093
> =
- N‘\ %\Q
Q Q
-04
-0,6

-08 0,742 -0,726

Biéu d6 3- 10: Do thi biéu dién quan hé giita dic tinh cua dat ¢ 16p 20-50cm

vO1 rung Ban tr'flng trén dang lap dia I1.
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3.3.3. Quan hé giira dat véi rirng trong Ban tring trén dang lap dia I1I
Nhiing phén tich thong ké cho thay sinh truéng ciia rimg trong Ban tring
anh huong dén dic tinh coa dat trén dang 1ap dia 111 (Bang 3- 47; Biéu db 3-
11). Su gia ting chi s SCI ctia rimg trong Ban tring dan dén su gia ting pHmo,
pHkct, ham lugng (mun, ni to, phét pho, kali) va ty 1€ sét trong dat. Trai lai, su
gia tang chi s6 SCI cua rimg trong Ban tring dan dén sy suy giam ham lugng
APP*, Fe**, SO4%, ty 16 thit va cat. Tuy vdy, su thay d6i cua chi sb SCI cua rimg
trong Ban trang din dén sy nang cao ham lwong mun (r = 0,760; P < 0,01),
ham luong ni to (r = 0,515; P < 0,01), ham lugng phét pho (r = 0,620; P <
0,01), ham lugng kali (r = 0,767, P < 0,01) vaty 1€ sét (r = 0,714; P < 0,01).

Bang 3- 47: Quan hé giita dat véi sinh trudng cua ring trong Ban tring trén

dang lap dia III.

Dic tinh dat r Po n (mau)

pHmzo 0,501 0,005 30

pHxcL 0,145 0,444 30

Mun (%) 0,760 0,000 30

Ni to (%) 0,515 0,004 30

Phét pho (%) 0,620 0,000 30

Kali (%) 0,767 0,000 30

A** (me/100g) -0,240 0,202 30

Fe?" (me/100g) -0,754 0,000 30

SO4* (me/100g) -0,676 0,000 30

Ty 1€ sét (%) 0,714 0,000 30

Ty ¢ thit (%) -0,370 0,044 30

Ty 1€ cat (%) -0,266 0,156 30

Ghi chu: r = Hé 56 twong quan; Pa = Mirc y nghia thong ké; n = S6 lwong mau.
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Hé s6 twong quan (1)
1

0,8 0.767 0,714
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02 0,145
)
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Biéu do6 3- 11: D) thi biéu dién quan h¢ gitra dic tinh cua d4t v4i sinh trudng
ctia ring Ban trang trén dang lap dia 111

Mdi quan hé giira tinh chét cua dat voi sinh truéng ciia rimg trong Ban
trang thay doi tiy theo do sau ting dat. O tang dat 0 — 20cm (Bang 3- 48; Biéu
d6 3- 12), su nang cao chi s6 SCI cua ring trong Ban tring dan dén su gia ting
rat o rét ham luong mun (r = 0,949, P < 0,01), ham lugng ni to (» = 0,745, P
< 0,01), ham lwong phét pho (= 0,652, P < 0,011), ham luong kali (r = 0,890
P < 0,01) va ty 16t sét (r = 0,829; P < 0,01). Trai lai, sy nang cao chi s6 SCI
ctia ring trong Ban trang dan chi dén su suy giam rd rét ham luong Fe?' (r = -
0,818; P < 0,01) va ham lugng SO4* (r = -0,745; P < 0,01).
Bang 3- 48: Quan hé gitra ddc tinh cua dat ¢ ting 0 — 20cm véi sinh truong cta

ring trong Ban trang trén dang lap dia I11.

Dic tinh dat r Po n (mau)
pHu20 0,570 0,027 15
pHkcL 0,211 0,450 15

Miin (%) 0,949 0,000 15
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Ni to (%) 0,745 0,001 15

Phét pho (%) 0,652 0,008 15
Kali (%) 0,890 0,000 15

APP* (me/100g) 0,207 0,458 15
Fe?" (me/100g) -0,818 0,000 15
SO4> (me/100g) -0,745 0,001 15
Ty 18 sét (%) 0,829 0,000 15
Ty 18 thit (%) -0,400 0,140 15
Ty 1é cat (%) -0,700 0,004 15

Ghi chi: r = Hé 50 twong quan; P, = Mitc y nghia thong ké; n = S6 lwong mau.

H¢ so6 twong quan (r)

1 ‘ 0,89

0,829
0,8 0.745
0,652
0,57
0,6
0,4
0.211 0,207

0.2 I

(0]

o ~ & » = o
7 Q:Z"\’ > - R ’
Q

Biéu d6 3- 12: Do thi biéu dién quan hé giita dic tinh cua dat ¢ 16p 0 - 20cm
vO1 rung Ban trrfmg trén dang lap dia I11.

O 16p dat 20 — 50cm (Bang 3- 49; Biéu db 3- 13), sy ning cao chi sé SCI

ctia rimg trong Ban tring dan dén sy gia ting rd rét ham luong mun (» = 0,927;

P < 0,01), ham luong ni to (r = 0,524; P = 0,045), ham luong phét pho (r =

0,709; P < 0,01), ham lugng kali (» = 0,890, P < 0,01) va ham lugng sét (r =

0,775; P < 0,01). Trai lai, su nang cao chi s6 SCI cua rimg trong Ban trang din
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dén sy suy giam rd rét ham luong AP (» = -0,731; P < 0,01) va ham luong
Fe* (r =-0,611; P < 0,01).
Bang 3- 49: Quan hé gitra dic tinh cta dat ¢ 16p 20 — 50cm véi sinh trudng cia

rimg trong Ban trang trén dang lap dia 111

Dic tinh dat r P, K (mau)
pHi2o 0,570 0,027 15
pHkcr 0,081 0,773 15
Mun (%) 0,927 0,000 15
Ni to (%) 0,524 0,045 15
Phét pho (%) 0,709 0,003 15
Kali (%) 0,890 0,000 15
AP (me/100g) -0,731 0,002 15
Fe* (me/100g) -0,611 0,016 15
SO4* (me/100g) -0,672 0,006 15
Ty 16 sét (%) 0,775 0,001 15
Ty 18 thit (%) -0,433 0,107 15
Ty 1& cat (%) -0,044 0,877 15

Ghi chi: r = Hé 5o twong quan; P, = Mitc y nghia thong ké; n = S6 lwong mau.

Hé s6 twong quan (r)
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Biéu d6 3- 13: Do thi biéu dién quan hé giita dic tinh cua dat ¢ 16p 20-50cm

vO1 rung Ban trrfmg trén dang lap dia I11.
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3.3.4. Xac dinh mgt s6 thanh phﬁn ciia dit theo tudi rung Bén trz'ing

3.3.4.1. Xac dinh mét s6 thanh phan cia dat trén dang lap dia I

Phén tich hdi quy va twong quan (Phu luc 9) cho thidy ham lwong mun,

N, K, APP*, Fe?* va SO4* ton tai mdi quan hé chit ché v6i A (A = 1-4 tudi) cia

rimg trong Ban tring. Cac ham udc luong 6 thanh phan nay dugc ghi lai & Bang

3-50. Tat ca 6 ham nay déu ton tai (P << 0,05) voi hé s6 xac dinh rat cao (r* =

76,04% dbi voi P dén 99,54% d6i véi mun). Vi thé, cac ham nay duoc sir dung

dé udc luong ham lugng mun, N, K, AP, Fe?* va SO4% theo tudi (A = 1-4 tudi)

clia rimg trong Ban tring trén dang 1ap dia I (Bang 3- 51; Biéu d6 3- 14).

Bang 3- 50: Tuong quan va sai léch cta cac ham hoi quy mo ta méi quan hé

gitra rong Ban trang v41 mot so tinh chat cua dat va nudce trén dang 1ap dia |

TT Ham (%)
I Muin = (1,10024 + 0,228186x1/A )2 99,54 3.21
2 N=1/0.00359117 +0.00565127+/A ) 95,63 322
3 P=1/(18,7432-3,98414x/A) 76,04 3.23
4 K =exp(-2,04343 + 0,337414xA[A ) 96,46 3.24
5 Fe**=(10,5822 - 0,839019xA)2 99,42 3.25
6 93,56 3.26

SO =1/0.00957254 — 0.00299218x/A )

Bang 3- 51: Uc luong cac dic tinh cia dat theo tudi cua rimg trong Ban tring

trén dang lap dia I.

A (Nim)  Mun N P K APF* Fe* SO4*
0 1,21 0,060 0,053 0,130 1,68 1120 0,098
1 1,76 0,096 0,068 0,182 127 949 0,081
2 2,02 0,108 0,076 0,209 1,17 793 0,073
3 224 0,116 0,084 0,232 097 650 0,066
4 2,42 0,122 0,093 0,254 1,02 522 0,060
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Biéu do 3- 14: D) thi biéu dién quan h¢ gitra mot sb dic tinh cua dat

v6i tudi rimg Ban tring trén dang 1ap dia 1.
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3.3.4.2. X4c dinh mét so thanh phin cia dat trén dang lap dia II

Phén tich hdi quy va twong quan (Phy luc 10) cho thidy ham lugng N, P,
K, AI**, Fe** va SO4* ¢6 quan hé chit ché v6i A (A = 1-4 tudi) cia ring trong
Ban trang. Cac ham udc luong 6 thanh phan nay duoc ghi lai & Bang 3- 52.
Bang 3- 52: Cac ham udc lugng nhitng dic tinh cua dét theo tudi cua ring

trong Ban trang trén dang lap dia I1.

TT Ham (%)
1 N =4/0.00306812 + 0.00075658xA2 ) 99,43 3.27
2 P =1/(19,6885 - 3,31256x\[A ) 94,44 3.28
3 K = exp(-2,0598 + 0,150819%A) 97,54 3.29
4 AP =~/2.37241 - 1.18256x/A ) 73,93 3.30
5 Fe2* = (10,4608 - 1,77942x~[A )? 92,66 3.31
6 SO4* = exp(-2,37032 - 0,416317x~[A ) 95,46 3.32

T4t ca 6 ham nay déu ton tai (P << 0,05) v6i hé sb xac dinh rat cao (1> =
73,93% d6i v6i Al3+ dén 99,44% dbi v6i P). Vi thé, cac ham nay dugc sir dung
dé udc lugng ham luong N, P, K, A", Fe*" va SO+ theo tudi ciia rimg trong
Ban tréng trén dang 1ap dia II (Bang 3- 53; Biéu db 3- 15).

Bang 3- 53: U'dc luong cac dic tinh cia dat theo tudi cua rimg trong Ban tring

trén dang 1ap dia I1.
A (Nim) N P K AP Fe?* SO4*
0 0,055 0,051 0,127 1,540 109,4 0,093
1 0,062 0,061 0,148 1,091 75,4 0,062
2 0,078 0,067 0,172 0,837 63,1 0,052
3 0,099 0,072 0,200 0,569 54,4 0,045
4 0,123 0,077 0,233 0,085 47,6 0,041
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Biéu do 3- 15: Do thi bicu dién quan hé giita mot sé dic tinh cua dat véi tudi

rung Ban tréng trén dang lap dia II.
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3.3.4.3. Xac dinh mét so6 thanh phan cia dat trén dang lap dia III

Phén tich hdi quy va twong quan (Phy lyc 11) cho thidy ham lugng mun,
N, P, K, Fe?* va SO+ ¢6 quan hé chit ch& voi tudi (A = 1-4 tudi) cla ring
trong Ban trang. Cac ham wdc lugng 6 thanh phan nay theo tudi cia rimg trong
Ban tréng trén dang 1ap dia III dugc ghi lai & Bang 3- 54. Tét ca 6 ham nay déu
tén tai (P << 0,05) véi hé sb xac dinh rat cao (12 = 80,71% dbi voi Fe** dén
99,89% ddi v6i mun). Vi thé, cac ham nay duogc st dung dé ude lwong ham
lwong ham lwong mun, N, P, K, Fe" va SO4> theo A cua rimg trong Ban tring
trén dang lap dia III (Bang 3- 55; Biéu d6 3- 16).
Bang 3- 54: Cac ham udc lugng nhitng dic tinh cua dét theo tudi cua ring

trong Ban trang trén dang lap dia I11.

TT Ham (%)
1 Mimn = (1,0936 + 0,102606<A)’ 99,89 3.33
2 N =1/0.00358122 + 0.00288369x\[A ) 88,81 3.34
3 P =1/0.00286209 + 0.00264951x\/A ) 92,45 3.35
4 K = (0,358129 + 0,0736772x\[A )? 99,38 3.36
5 Fe* = (10,7029 - 0,542894x A )? 80,70 3.37
6 S04 =1/0.00975687 — 0.002881xA/A ) 94,53 3.38

Bang 3- 55: U'dc luong cac dic tinh cia dat theo tudi cua rimg trong Ban tring

trén dang lap dia I11.
A (Nam) Mun N P K Fe?* SO4*
0 1,20 0,060 0,053 0,128 114,6 0,099
1 1,43 0,080 0,074 0,186 103,2 0,083

2 1,69 0,088 0,081 0,214 92,5 0,075
3 1,96 0,093 0,086 0,236 82,3 0,069
4 2,26 0,097 0,090 0,256 72,8 0,063
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Biéu do 3- 16: Do thi bicu dién quan hé giita mot s6 dic tinh cua dat véi tuodi

rung Ban tréng trén dang lap dia I11.




123

3.3.5. Thao luin vé quan hé giira dat v6i rimg Ban tring

Dic tinh cua dat dudi tan rimg trong Ban tring trén ba dang 1ap dia 1a
khac nhau. Pic tinh cua dat trén cing mot dang 1ap dia ciing khac nhau giira
cac tudi cua rimg trong Ban trang. Diéu d6 ching to dic tinh cua dat khong chi
phu thudc vao 1ap dia, ma con vao su phat trién ctia rung tréng Ban tréng.

Nhiing dic tinh cta dat dudi tan ring trong Ban trang trén ba dang lap
dia khac nhau 1o rét 1a pHu20, pHkcr, ham lugng mun, ham luong phét pho,
Fe?*, SO4% va thanh phan co gidi dat. Sy gia ting tinh phirc tap cta rimg trong
Ban tréng trén ca ba dang lap dia déu dan dén su nang cao pHuzo, ham lugng
(mun, ni to, phét pho va kali) va ty 1 sét trong ting dat tir 0 — 50cm. Tréi lai,
su gia ting tinh phirc tap ctia rimg trong Ban tring dan dén sy suy giam rét rd
rét ham luong AP, Fe?*, SO4%, ty 18 thit va cat trong tAng dét tir 0 — 50cm. Noi
chung, dic tinh ciia dat thay doi ro rét dudi tan ring trong Ban trang. Hién
tugng nay xdy ra la do rimg trong Ban trang khong chi hip thu chat khoang tir
dat va nudc, ma con thai cac vat rung vao méi trudng dat. Thong qua qué trinh
khoang hoa, mot phén vat chat thim vao dat.

Theo Phan Nguyén Hong (1991, 1999), pHmo cta dt ngap min & khu
vuc mién Trung dao dong tur 6,9 — 7,9; ham lugng ni to dao dong tir 0,100 —
0,320; ham lugng phét pho dao dong tir 0,001 — 0,005; ham lugng SO4> dao
dong tir 0,05 — 0,10 (Bang 1.4). Ba chi ti€u pHu20, ham lugng ni to va ham
luong SO4* dudi tan ring trong Ban tring trén ca ba dang 1ap dia déu nho hon
s0 v&i sb lidu ciia Phan Nguyén Hong (1991, 1999). Trai lai, ham lugng phét
pho trong dat dudi tan rimg trong Ban trang trén ca ba dang 1ap dia déu 16n hon
s0 v6i s6 liéu ctia Phan Nguyén Hong vé RNM (1991, 1999). Su khac biét giita
cac s6 liéu nay 1a do d6i twong 13 RNM néi chung va phuong phap tiép can
khac nhau. Sy phat trién ctia rimg trong Ban tring trén ca ba dang lap dia déu

lam giam ham luong A", Fe*" va SO4* trong dat. Didu d6 ching t6 rimg trong



124

Ban tring co tac dung chuyén dan dat ngap man thanh dat ngap phén. Piéu d6
pht hop véi 1y thuyét tién hoa cua cac hé sinh thai rimg ngap man. Pay 1a co
s& dé chuyén hoa dat ngdp man thanh nhitng loai dat khac co ich hon d6i véi
hoat dong nong — 1am nghiép.
3.4. M6i quan hé giira nwéc véi rirng trong Ban trang
3.4.1. Pic tinh ciia nwée dwdi tan rimg trong Ban tring

Dic tinh cta nudc trén dat trong khong co rimg va nudc dudi tan rimg
trong Ban tring tir 1 — 4 tudi trén dang 1ap dia II dugc tong hop & Bang 3- 56 —
3- 61 va Phu luc 12.
Bang 3- 56: Bién dong pHio clia nude trén dat tréng rimg va dudi tan rimg

trong Ban trang tir 1 — 4 tudi.

Thong ké pHuzo:
A (nam)
Trung binh Min Max +SEE CV%
Pat trong 6,4 6,2 6,5 0,15 2,4
1 6,2 6,1 6,3 0,10 1,6
2 6,3 6,1 6.4 0,15 2,4
3 6,3 6,2 6,5 0,15 2,4
4 6,3 6,1 6.4 0,15 2,4
Trung binh 6,3 6,1 6.4 0,14 2,3

Ghi cha: SEE = Sai léch chudan; CV% = Hé s6 bién dong.
Phén tich s6 liéu & Bang 3- 56 cho thay thanh phan pHuzo ctia nudc thay
d6i rat nho theo tudi cua rimg Ban trang, dao dong tir 6,3 — 6,4 voi CV < 2,5%.
Tuong tu, thanh phan DO (Bang 3- 57) trong nudc ciing thay doi rat nho theo
tudi cta ring Ban tring, dao dong tir 5.4 trén dat tréng dén 5,5 dudi tan ring

Bén tring; trung binh 5,4 v&i CV = 2,6%.
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Bang 3- 57: Bién dong ham luong 6 xy hoa tan trong nudc trén dét tréng va

dudi tan rimg trong Ban tring tir 1 — 4 tudi.

Théng ké ham hrgng DO (mg/l):

A (nam)
Trung binh Min Max +SEE CV%

Pit trong 5,43 5,30 5,60 0,15 2,8
1 5,47 5,30 5,60 0,15 2,8
2 5,50 5,30 5,70 0,20 3,6
3 5,40 5,30 5,50 0,10 1,9
4 5,40 5,30 5,50 0,10 1,9
Trung binh 5,44 5,30 5,58 0,14 2,6

Ghi cha: SEE = Sai léch chudan; CV% = Hé s6 bién dong.
Bang 3- 58: Bién dong d6 min cua nudc trén dat tréng va dudi tan ring trong

Bén tring tir 1 — 4 tudi.

Thong ké dd min (%o):

A (nam)
Trung binh Min Max SEE CV%

Pit trong 22,6 22,0 23,0 0,51 2,3
1 21,1 20,8 214 0,31 1,5
2 19,7 19,5 20,0 0,25 1,3
3 19,2 19,0 19.4 0,20 1,0
4 18,6 18,4 18,7 0,15 0,8
Trung binh 20,2 19.9 20,5 0,28 1,4

Ghi ch: SEE = Sai léch chudan; CV% = Hé s6 bién dong.

D6 min (Bang 3- 58) thay doi rat rd rét theo tudi ciia rimg trong Ban
trang. PO man giam dan tir dat trong (22,6%o0) dén rimg trong Ban trang ¢ tudi
4 (18,6%o0). So voi @6 man cua nude trén dat trong (100%), d6 man cua nudc
dudi tan rung tréng Ban tra‘ing tr 1 — 4 tudi thép hon tuong g 6,6%, 12,6%,
14,9% va 17,7%.
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Ham luong AIP" (Bang 3- 59) trong nudc thay doi rat rd rét theo tudi ctia
rimg trong Ban tring. Ham luong A’ giam dan tir dat tréng (0,295 me/100g)
dén rimg trong Ban tring ¢ tudi 4 (0,208 me/100g). So v6i ham lugng AI** cta
nude trén dat trong (100%), ham lugng AIP* ctia nudc dudi tan rimg trong Ban
trang tir 1 — 4 tudi thap hon tuwong Gng 5,9%, 16,1%, 28,2% va 29,5%.

Bang 3- 59: Bién dong ham luong nhom trong nude trén dat trong va dudi tan
rimg trong Ban trang tir 1 — 4 tuoi.

Théng ké ham luong AP (me/100g):

A (nam)
Trung binh Min Max SEE CV%

Pat trong 0,295 0,290 0,302 0,006 2,1
1 0,278 0,276 0,280 0,002 0,7
2 0,248 0,245 0,250 0,003 1,0
3 0,212 0,210 0,214 0,002 0,9
4 0,208 0,207 0,210 0,002 0,7
Trung binh 0,248 0,246 0,251 0,003 1,1

Ghi ch: SEE = Sai léch chudan; CV% = Hé s6 bién dong.

Ham luong Fe?" trong nudc (Bang 3- 60) thay doi rat rd rét theo tudi ctia
rimg trong Ban trang. Ham lugng Fe?' giam dan tir dat tréng (0,204 me/100g)
dén rimg trong Ban tring & tudi 4 (0,155 me/100g). So v6i ham lugng Fe?* cta
nude trén dat trong (100%), ham lugng Fe®' clia nudc dudi tan rimg trong Ban
trang tir 1 — 4 tudi thap hon tuwong Gng 4,1%, 12,6%, 22,4% va 24,2%.

Bang 3- 60: Bién dong ham lugng sit trong nudc trén dat trong va dudi tan
rimg trong Ban trang tir 1 — 4 tuoi.
Théng ké Fe?" (me/100g):
Trung binh Min Max SEE CV%
Pit trong 0,204 0,200 0,207 0,004 1,8
1 0,196 0,189 0,200 0,006 3,0

A (nam)
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2 0,178 0,177 0,180 0,002 0,9
3 0,158 0,157 0,160 0,002 1,0
4 0,155 0,151 0,160 0,005 3,1
Trung binh 0,178 0,175 0,181 0,003 1,9

Ghi ch: SEE = Sai léch chudan; CV% = Hé s6 bién dong.
Bang 3- 61: Bién dong ham lugng luu huynh ¢ dang sunphua trong nudc trén
dat tréng va dudi tan rimg trong Ban trang tir 1 — 4 tudi.

Thong ké SO+ (me/100g):

A (nam)
Trung binh Min Max SEE CV%

Pit trong 0,051 0,050 0,053 0,002 3,0
1 0,038 0,037 0,040 0,002 4,0
2 0,030 0,028 0,031 0,002 5,1
3 0,028 0,026 0,030 0,002 7,5
4 0,026 0,024 0,028 0,002 8,1
Trung binh 0,035 0,033 0,036 0,002 55

Ghi ch: SEE = Sai léch chudn; CV% = Hé s6 bién dong.

Ham luong SO4> trong nudc (Bang 3- 61) thay doi rat rd rét theo tudi ctia
rimg trong Ban trang. Ham luong SO4> trong nude giam dan tir dat trong (0,051
me/100g) dén rimg trong Ban trang & tudi 4 (0,026 me/100g). So voi ham luong
SO4* trong nudc trén dat tréng (100%), ham lwong SO4> trong nude dudi tan
rung tréng Ban tréng tr 1 — 4 tudi thép hon tuong ung 25,3%, 42,2%, 46,1%
va 50,0%.
3.4.2. Quan hé giira nwéc véi sinh truéng cia rirng trong Ban trang

Nhitng phén tich théng ké cho thay sinh trudng cua rimg trong Ban trang
anh huong rd rét dén dic tinh cua nude (Bang 3- 62; Biéu dd 3- 17). Su gia
tang tudi ctia rimg trong Ban trang dan dén su gia ting pHmo, ham luong DO,
d6 man, ham lugng AI**, Fe?* va SO4%. Tuy vay, su thay d6i chi s6 SCI cua

rung trong Ban trang chi din dén su suy giam 1 rét 46 man (r = -0,982; P <
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0,01), ham lugng AI** (r =-0,977; P < 0,01), ham lugng Fe*" (r = -0,951; P <
0,01) va ham luong SO (r = -0,932; P < 0,01).

Bang 3- 62: Quan hé giita nudc v4i rimg trong Ban trang.

bac tinh nuoc r Pq K (mau)
pHmo -0,061 0,828 15
DO -0,141 0,617 15
Do man (%) -0,982 0,000 15
A" (me/100g) 0,977 0,000 15
Fe** (me/100g) -0,951 0,000 15
SO4* (me/100g) 0,935 0,000 15

Ghi chi: r = Hé s6 twong quan; P, = Mikc y nghia thong ké; n = S6 liwong mau.

Hé s6 twong quan (r)
1
0.8
0.6
0.4
0.2
0

==

R e
-0.2 ‘sz,'\r ‘ AN . '3 <

Q
.04 ° .
-0.061 -0.141

0.6
-0.8

A -0.982 -0.977 -0.951 -0.935
Biéu @6 3- 17: Do thi biéu dién quan hé giita dic tinh cta nudc voi rimg Ban trang.
3.4.3. Xac dinh mét s6 thanh phan ciia nwéc trén dang lap dia 11
Phén tich hdi quy va twong quan (Phu luc 13) cho thdy ham luong mudi,
AP, Fe*" va SO4* ¢6 quan hé chit ché véi tudi (A = 1-4 tudi) clia ring trong
Ban trang. Cac ham uéc lugng 4 thanh phan nay theo tudi ciia rimg trong Ban

trang duoc trinh bay & Bang 3- 63
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Bang 3- 63: Moi quan hé ciia mo hinh udc lugng nhiing dic tinh ctia nude theo tudi

clia rimg trong Ban trang trén dang lap dia II

TT Ham r’

! D6 min =/515.384 — 84.321x/A ) 98,37 3.39
2 AP =0,2962 - 0,024%A 95,92 3.40
3 Fe?'=0,2054 - 0,0136xA 95,89 3.41
4 SO = (0,225664 - 0,0334785x\[A )> 98,55 3.42

Tat ca 4 ham déu ton tai (P << 0,05) v6i hé sb xac dinh rat cao (12 =
95,89% d6i voi Fe2+ dén 98,55% ddi véi SO4>). Vi thé, cac ham nay duoc sir
dung dé udc luong ham lugng ham luong mubdi, AP, Fe** va SO+ theo A cua
rimg trong Ban trang trén dang 1ap dia II (A = 1- 4 tudi (Bang 3- 64; Biéu do
3- 18).

Bang 3- 64: Ubc luong cac dic tinh cta nudc theo tudi cua ring trong Ban

tréng trén dang lap dia II.

A (Nam) P06 min AP Fe?* SO4*
0 22,70 0,296 0,205 0,051
1 20,76 0,272 0,192 0,037
2 19,90 0,248 0,178 0,032
3 19,22 0,224 0,165 0,028
4 18,62 0,200 0,151 0,025
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Biéu do 3- 18: Do thi biéu dién quan hé gifra mot sO dac tinh cia nudc voi

tudi rimg Bén tring trén dang 1ap dia II.

3.4.4. Thao luian quan h¢ giira nwéc véi rirng Ban tring

Dac tinh cua nudce thay doi rat ro rét theo sy phat trién hay tudi cua rung

trong Ban trang. Su gia ting tudi cua rimg trong Ban trang din dén sy gia ting

pHmzo, ham luong DO, dd min, ham lugng AI*Y, Fe?" va SO4*. Tuy vy, su

thay d6i chi s6 SCI ctia rimg trong Ban trang chi dan dén sy suy giam rd rét do

man, ham luong A

13

, ham luong Fe** va ham luong SO4>. Hién tugng ndy xdy

ra 1a do rimg trong Bén trang khong chi hap thu chat khoang trong nudc, ma

con thai cac vat rung vao moi truong nude. Thong qua qua trinh khoang hoa,
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mot phan vat chit hoa tan vao nude, phan khac tham vao dit. Két qua dan dén
nhing bién d6i dic tinh nudc dudi tan rimg trong Ban trang.

3.5. Thao ludn chung vé quan hé giira rirng Ban tring véi dic tinh cia dat
va nuéc

3.5.1. Vai tro ciia dat ddi véi rirng Ban tring

Két qua nghién ctru & Muc 3.3.2 cho thay chi s6 SCI ciia rimng Ban trang
trén dang 1ap dia 11 tdn tai moi quan hé chat ché vdi 6 dac tinh cua dat (N, P,
K, Al, Fe, SO4). Nhitng phan tich hoi quy cho thay chi sé SCI chi ton tai mdi
quan hé chat ché (R = 56,8%) v6i 5 yéu to (N, P, K, Al, Fe) (Ham 3.43).

SCI = 1,49875 + 35,2979*N + 30,9501*P + 150,295*K + 3,62515*Al -
0,266977*Fe - 7,7071*(N*P*K*Al*Fe) (3.43)

R? =56,8%; SEE = +13,1.

Phén tich ham (3.43) cho thdy sy gia ting ham luong N, P va AI** trong
16p dat 0 -50 cm din dén sy gia ting chi s6 SCI cia rimg Ban tring. Trai lai, su
gia ting ham luong Fe?! lai dan dén su suy giam chi sé SCI ctia rimg Ban tring.
Phén tich quan hé SCI = f(Fe) (Bang 3.65) cho thay su gia ting ham luong Fe?*
trong dat ddn dén su suy giam chi s6 SCI ciia rimg Ban trang. Hai két qua nay
trai nguoc nhau 13 vi ham luong Fe?* ¢6 hién twong cong tuyén tinh voi AP* va
SO4* (Phu luc 14).

Phan tich vai tro cia mdi dic tinh dat (Bang 3- 65) cho thay sy thay doi
ctia chi s6 SCI cta rimg Ban tring phu thudc nhiéu nhat vao ham lugng Fe?'
(Hé s6 ho6i quy chuan hoa |-0,843)); ké dén 1a ham lugng nhom (Hé sé hoi quy
chuan hoa |0,341[); thip nhat 1a ham luong P (Hé s6 hdi quy chuan hoa |-0,008|.
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Bang 3- 65: Hé s6 hoi quy chuan hoéa giita chi sé SCI cua rimg Ban trang véi

dac tinh cua dat.

Mo hinh Hé s chuan hoa T Pa

Hang s - 0,53 0,605
N 0,130 0,34 0,739
P -0,008 -0,04 0,972
K 0,207 0,52 0,609
Al 0,341 1,15 0,265
Fe -0,843 -2,34 0,031

Ghi chi: T = Tiéu chudn Student; P, = Mirc y nghia thong ké.
3.5.2. Vai tro ciia nwéc ddi véi rirng Ban tring

Két qua nghién ctru & Muc 3.4.2 cho thay chi s6 SCI cia rimng Ban trang
c6 quan hé chat ch€ voi 4 dac tinh cua nudc (PO man, Al, Fe, SO4). Nhitng
phan tich hdi quy cho thay su thay doi chi sé SCI cua rimg Bén tring theo 4
yéu td (N, P, K, Al, Fe) c6 dang nhu Ham 3.44.

SCI=417,239 - 8,8789*Man - 372,895*Al - 839,412*Fe + 646,916*SO4

+ 387,745*(Man*Al*Fe*S04) (3.44)

R? = 66,3%; SEE = +25,3.

Tir ham (3.44) cho thay, sy gia ting ham lugng mudi, A" va Fe?* trong
nude dan dén su suy giam chi so SCI cta rimg Ban tring. Trai lai, sy gia ting
ham luong SO4 trong nudc dan dén sy gia ting chi s SCI cla rimg Ban tring.
Phén tich quan hé SCI = f(SO4) (Bang 3-66) cho thiy sy gia ting ham luong
SO4 trong nudc din dén su suy giam chi s6 SCI cua rimg Ban trang. Hai két
qua ndy trai nguoc nhau 13 vi bén yéu tb (Min, Al, Fe, SO4) c6 hién tuong cong
tuyén tinh (Phu luc 15).

Phén tich vai tro ciia mdi dic tinh nuéc (Bang 3- 66) cho thay su thay

d6i chi s6 SCI cua rimg Ban tring phu thudc nhiéu nhat vao ham luong Fe (Hé
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s6 hdi quy chuan hoa |-1,416|); ké dén 1a ham luong mudi (Hé s hdi quy chuan
hoa |-1,276|) va ham luong SO4 (Hé s6 hdi quy chuan hoa [1,203[); thap nhat 1a
ham luong Al (Hé sé hdi quy chuan hoa |0,704|.

Bang 3- 66: Hé s6 hoi quy chuan héa giita chi s6 SCI cua rimg Ban trang voi

dac tinh cua nudc.

M5 hinh Hé sb chuén hoa T P,

Hang s 2,6 0,023

Do min -1,276 -1,6 0,144
Al 0,704 0,5 0,611
Fe -1,416 -1,2 0,262
SO4 1,203 1,9 0,079

Ghi chi: T = Tiéu chudn Student; P, = Mirc y nghia thong ké.
3.6. Dé xuat ap dung két qua nghién ciru

3.6.1. Chon lap dia trong rirng Ban tring

Rimng trong Ban trang c6 thé séng trén ba dang 1ap dia I, II va III theo
phan loai ciia Ngo Dinh Qué (2003). Tuy vdy, rimg trong Ban tring sinh truong
kém nhat & dang lap dia 111, cao nhét & dang 1ap dia II. Vi thé, dang 14p dia 11
1a thich hop nhat, sau d6 1a lap dia I dé tréng tmg Ban trang. Dé gitp cho rimg
trong Ban trang sdng t6t trén dang 1ap dia I1I va lap dia I bién phap nudi rimg
bang cach tao ra cc rach dé dua nudc thay tridu 1an siu vao cac hang ciy la
bién phap can thiét.
3.6.2. Ky thuit trong rirng Ban tring

Rimng trong Ban tring c6 thé trong tir cay con 6 thang tudi. Cdy con can
duge wom trong bau véi kich thude 25*30cm. Nhiing cay con dem trong 1a
nhitng cay sinh trudong tot, than thang va khong bi sdu bénh; trong d6 dudng
kinh gdc (Do) va chiéu cao (H) twong tmg 16n hon 0,5cm va 50cm. Cay con
dugc trong theo hang. Cac hang Ban tring dugc trong theo hudng vong goc voi
bo séng va bién. Mat do trong rimg ban dau 1a 3.300 cay/ha (1,5%2,0m). Dé

gitip cdy con sau khi trong khong bi d6 nga khi gip song va gié 16n, mdi cay
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duoge ¢ dinh béng 3 coc tre vo1 duong kinh tir 2 — 3cm va chiéu cao 100 —
150cm. Cac coc dugc cdm siu 40 — 60cm; sau d6 cay con dugc budc vao coc
& vi tri 2/3 than. Xung quanh 16 thi nghiém dugc bao vé bang hang rao tre dé
lam giam séng 16n va chan rong réu.
3.6.3. Xac dinh dic tinh ciia dat va nuéc theo tudi ciia rirng Ban tring
Cac dic tinh cta dit va nudc khong chi 1a nhitng thanh phan kho do dac, ma
con tén nhan luc va thoi gian. Boi vi cac dic tinh cia dat va nude ton tai méi quan
hé chat ché véi tudi (A = 1-4 tudi) ctia ring Ban tring, nén chung c6 thé dugc udce
lugng gan dung duya theo tudi cta rimg Ban trang. Tir d6 ludn an dé xuét:
Ham luong mun, N, K, AI**, Fe?* va SO4% dudi tan rimg trong Ban trang trén
dang 1ap dia I dugc udc luong theo ham 3.21 — 3.26 hodc tra theo Bang 3- 51.
Ham lugng N, P, K, AI**, Fe?* va SO4* duéi tin rimg trong Ban trang trén
dang 1ap dia II dugc udce lugng theo ham 3.27 — 3.32 hodc tra theo Bang 3- 53.
Ham lugng mun, N, P, K, Fe2+ va SO42- duéi tan rung tréng Bin tréng trén
dang 1ap dia III dugc ude luong theo ham 3.33 — 3.38 hodc tra theo Bang 3- 55.
Ham lugng mudi, AP, Fe?* va SO, trong nude dudi tan rimg trong Béan trang
trén dang 1ap dia Il dugc udc lugng theo ham 3.39 — 3.42 hodc tra theo Bang 3- 64.
3.6.4. Trong rirng Ban tring dé bao vé méi truwong ven cira sdng va bién
Dit ven cra song va ven bo bién c6 thé duoc cai thién bang cach trong
RNM. Pé cai thién va bao vé mdi trudng ven cira séng va ven bo bién cua
tinhThira Thién Hué, luan 4n dé xut trong rimg Ban tring. Kiéu rimg nay chi
thich nghi tét véi dang 1ap dia I va II. K§ thuat trong va bao vé rimg duoc thuc
hién gidong nhu Myc 3.5.2.2. Sau khi ring trong Ban trang khép tan, khong tia
thwa va khong tia canh. Su phat trién manh ctia than va canh dbi voi rimg Ban
trang c6 tac dung ngin can song 16n va dap vao cic cong trinh ven sdng va
bién. Ngoai ra, rimg trong Ban tring con co tac dung cai thién tinh chat dat va

nudc, lam gia tang boi tu dat.
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KET LUAN VA KIEN NGHI
1. Két luan

(1) Rung trong Ban tring sinh truong tot nhat trén dang 1ap dia 11, sau d6
la dang 1ap dia I va kém nhét trén dang lap dia III. Dang 1ap dia II 1a diéu kién
thich hop nhat dé tréng rimg Ban trang

(2) Pic tinh cia dat dudi tan rimg trong Ban tring khac nhau rd rét so
v6i dat tréng va phu thudc vao tinh phirc hop vé cdu trac cta ring trong Ban
trang. Su gia ting tinh phirc hop cua rimng trong Ban tring ddn dén sy nang cao
pHio, ham lugng mun, ham luong ni to, ham lugng phdt pho, ham luong kali
va ty 18 sét trong 10p dat tir 0 — 50cm. Trai lai, su gia tang tinh phtc hop vé cau
tric cua rimg trong Ban tring dan dén sy suy giam rat rd rét ham luong A",
Fe?*, SO4%, ty 16 thit va cat trong tang dat tir 0 — 50cm.

(3) Pic tinh cua nudc thay doi va bién dong theo mua va theo su phat
trién cla tudi rimg trong Ban trang. Sy gia ting tinh phirc hop cla rimg trong
Ban tring din dén sy giam thiéu rat rd rét ham luong AIPY, Fe** va SO42.

(4) Sinh truéng cua rung tréng Ban tréng phu thudc chat ché€ vao dac tinh
ctia dat. Sy gia ting ham luong thanh phan dinh dudng Mun, N, P va K trong
tang dat 0 - 50 cm dan dén sy gia ting tinh phtc hop cta rimg Ban tring. Trai
lai, sy gia ting ham luong Fe?, AI*" din dén sy suy giam tinh phtic hop cua
rimg Ban tring.

(5) Sinh trudng cua ring trong Ban tring phu thudc chit ché vao dic tinh
ctia nudce. Su gia ting ham luong mudi, AP* va Fe?* trong nude dan dén sy suy
giam tinh phtc hop ciia rimg Bén trang. Trai lai, su gia ting ham lugng SO4*

dan dén sy gia ting tinh phirc hop cua rimg Ban tring.
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2. Kién nghi

Luan an nay da chi ra rang Ban trang thich nghi tot v6i lap dia ¢ khu vuc
ven bién cua tinh Thira Thién Hué. Pong thoi cho thay Rimg trong Ban tring
sinh trudng tdt nhat trén dang 1ap dia II, sau do6 1a dang 1ap dia I va kém nhat
trén dang lap dia I11.

Tac gia kién nghi cic co quan 14m nghiép & tinh Thira Thién Hué c6 thé
sir dung két qua cua luan an nay dé trong rimg Ban tring trén nhiing ving dat
ngdp nudc man ¢ khu vuce cira song va bai boi ven bién. Vi ¢6 tac dung cai thién
tinh chit ciia dat va nude. Két qua nghién ctru ciing 1a co sd khoa hoc cho cac
nha lanh dao va co quan quan 1y méi trudng & tinh tinh Thira Thién Hué, ving
1an can co diéu kién twong ty co thé sir dung dé trong rimg Ban trang trén nhiing
dat ngdp nudc man ¢ khu vuc ctra song va bai bdi ven bién nhiam han ché nhirng
anh hudng xau cia gié va song bién, cung cip noi & va ngudn thirc an cho sinh

vét bién, tham quan du lich.
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PHU LUC

Phu luc 1. So sanh su khac biét vé duong kinh va chiu cao cua rung ban trang trén

ba dang lap dia khac nhau
1.1. Giai doan 6 thang tudi
DPuong kinh than cay

Source Sum of Squares  df Mean Square F Sig.
Corrected Model  .036* 2 018 1.670 190
Intercept 228.151 1 228.151 21044.332 .000
LapDia 036 2 018 1.670 190
Error 2.765 255 011

Total 230.920 258

Corrected Total 2.801 257

Chiéu cao than ciy

Source Sum of Squares  df Mean Square F Sig.
Corrected Model ~ 179.495% 2 89.747 4.101 018
Intercept 872142.867 1 872142.867  39850.585 .000
LapDia 179.495 2 89.747 4.101 018
Error 5580.757 255 21.885

Total 877737.000 258

Corrected Total 5760.252 257

1.2. Giai doan 1 tudi

DPuong kinh than cay

Source Sum of Squares  df Mean Square F Sig.
Corrected Model  10.670? 2 5.335 209.500 .000
Intercept 733.142 1 733.142 28789.449 .000
LapDia 10.670 2 5.335 209.500 .000
Error 6.188 243 025

Total 750.070 246

Corrected Total 16.858 245




Chiéu cao than ciy

Source Sum of Squares  df Mean Square F Sig.
Corrected Model 6577.2712 2 3288.635 267.938 .000
Intercept 2254057.473 1 2254057.473 183646.6  .000
LapDia 6577.271 2 3288.635 267.938 .000
Error 2982.554 243 12.274

Total 2264233.000 246

Corrected Total 9559.825 245

1.3. Giai doan 2 tudi

DPuong kinh than cay

Source Sum of Squares  df Mean Square F Sig.
Corrected Model  8.5402 2 4.270 37.661 .000
Intercept 1667.351 1 1667.351 14705.567 .000
LapDia 8.540 2 4.270 37.661 .000
Error 26.872 237 113

Total 1702.840 240

Corrected Total 35412 239
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Source Sum of Squares  df Mean Square F Sig.
Corrected Model ~ 23051.248* 2 11525.624 516.589 .000
Intercept 3693722.115 1 3693722.115 165555.8  .000
LapDia 23051.248 2 11525.624 516.589 .000
Error 5287.714 237 22.311

Total 3719323.000 240

Corrected Total 28338.963 239

1.4. Giai doan 3 tudi

Puong kinh than cay

Source Sum of Squares  df Mean Square F Sig.
Corrected Model  525.804a 2 262.902 5256.769  .000
Intercept 5328.948 1 5328.948 106553.1  .000
LapDia 525.804 2 262.902 5256.769  .000
Error 10.753 215 .050

Total 5551.600 218

Corrected Total 536.557 217

Chiéu cao than ciy

Source Sum of Squares  df Mean Square F Sig.
Corrected Model ~ 68862.650* 2 34431.325 5413.636  .000
Intercept 5245387.341 1 5245387.341 824732.5 .000
LapDia 68862.650 2 34431.325 5413.636  .000
Error 1367.424 215 6.360

Total 5266840.000 218

Corrected Total 70230.073 217
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1.5. Giai doan 4 tudi
Pudng kinh than cay

Source Sum of Squares  df Mean Square F Sig.
Corrected Model  641.416° 2 320.708 6374.375  .000
Intercept 12492.963 1 12492.963 248309.4  .000
LapDia 641.416 2 320.708 6374.375  .000
Error 10.062 200 .050

Total 12552.210 203

Corrected Total 651.479 202

Chiéu cao than ciy

Source Sum of Squares  df Mean Square F Sig.
Corrected Model ~ 435350.2022 2 217675.101  1044.712  .000
Intercept 14673212.220 1 14673212.0  70422.745 .000
LapDia 435350.202 2 217675.101  1044.712  .000
Error 41671.798 200 208.359

Total 15057294.000 203

Corrected Total 477022.000 202
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dang lap dia khac nhau.

2.1. Xay dung mé hinh sinh trwéng dwong kinh ciia rirng Ban tring trén ba dang 1ap

dia.

2.1.1. M6 hinh sinh trwéng dwong kinh theo ham liiy thira.

(a) Dang lap dia I

Function to be estimated: m*A” ¢

Estimation Results

Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 1.32971 0.266569 0.481368 2.17806
C 1.16952 0.161447 0.655725 1.68332
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 79.423 2 39.7115
Residual 0.636973 3 0.212324
Total 80.06 5
Total (Corr.) 23.612 4
R-Squared = 97.3023 percent
R-Squared (adjusted for d.f.) = 96.4031 percent
Standard Error of Est. = 0.460787
Mean absolute error = 0.3496
Durbin-Watson statistic = 1.74118
Lag 1 residual autocorrelation = -0.00358164
Residual Analysis

Estimation Validation

n 5
MSE 0.212324
MAE 0.3496
MAPE 17.2329
ME 0.0708943
MPE 8.49951

DI=1.32971*A"1.16952
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(b) Dang lap dia I1
Estimation Results
Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 1.33189 0.359926 0.186449 2.47734
C 1.50129 0.211365 0.828633 2.17395
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 178.182 2 89.0911
Residual 1.55787 3 0.519289
Total 179.74 5
Total (Corr.) 66.452 4
R-Squared = 97.6557 percent
R-Squared (adjusted for d.f.) = 96.8742 percent
Standard Error of Est. = 0.720617
Mean absolute error = 0.472681
Durbin-Watson statistic = 2.40431
Lag 1 residual autocorrelation = -0.292361
Residual Analysis

Estimation Validation
n 5
MSE 0.519289
MAE 0.472681
MAPE 24.0719
ME 0.124467
MPE 12.0646
D2 =1.33189*A"1.50129
(c) Dang lap dia 111
Estimation Results
Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 1.05293 0.365102 -0.108993 2.21484
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C 1.2346 0.277436 0.351675 2.11753
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 58.1487 2 29.0744
Residual 1.25127 3 0.41709
Total 59.4 5
Total (Corr.) 17.928 4
R-Squared = 93.0206 percent
R-Squared (adjusted for d.f.) = 90.6941 percent
Standard Error of Est. = 0.645825
Mean absolute error = 0.446867
Durbin-Watson statistic = 1.88546
Lag 1 residual autocorrelation =-0.112672
Residual Analysis
Estimation Validation
n 5
MSE 0.41709
MAE 0.446867
MAPE 22.9282
ME 0.100808
MPE 12.0884
DIII = 1.05293*A"1.2346
2.1.2. M6 hinh sinh trwéng dwong kinh theo ham Korf.
(a) Dang lap dia I
Function to be estimated: m*exp(-k*A”-c)
Estimation Results
Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 2045.84 50551.4 -215459. 219551.
k 7.35733 25.7822 -103.574 118.289
C 0.17974 0.691159 -2.79408 3.15356
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Analysis of Variance

Source Sum of Squares Df Mean Square
Model 79.1158 3 26.3719
Residual 0.944187 2 0.472094
Total 80.06 5
Total (Corr.) 23.612 4
R-Squared = 96.0012 percent
R-Squared (adjusted for d.f.) = 92.0025 percent
Standard Error of Est. = 0.687091
Mean absolute error = 0.4316
Durbin-Watson statistic = 1.66799
Lag 1 residual autocorrelation = -0.00189237
Residual Analysis
Estimation Validation
n 5
MSE 0.472094
MAE 0.4316
MAPE 21.1248
ME 0.084798
MPE 10.2375
DI = 2045.84*exp(-7.35733*A"-0.17974)
(b) Dang lap dia I1
Function to be estimated: m*exp(-k*A”"-c)
Estimation Results
Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 1543.23 26610.8 -112954. 116040.
k 7.22453 17.6254 -68.6114 83.0605
C 0.267544 0.825205 -3.28303 3.81812

Analysis of Variance

Source Sum of Squares Df Mean Square
Model 177.54 3 59.1799
Residual 2.20035 2 1.10017




153

Total 179.74 5
Total (Corr.) 66.452 4
R-Squared = 96.6888 percent
R-Squared (adjusted for d.f.) = 93.3776 percent
Standard Error of Est. = 1.04889
Mean absolute error = 0.562337
Durbin-Watson statistic = 1.96508
Lag 1 residual autocorrelation = -0.112963
Residual Analysis
Estimation Validation
n 5
MSE 1.10017
MAE 0.562337
MAPE 30.561
ME 0.194747
MPE 17.8855
D2 = 1543,23*exp(-7,22453*A"-0,267544)
(c) Dang lap dia 111
Estimation Results
Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 2671.83 5635.6 -21576.2 26919.9
k 7.84487 2.7238 -3.87469 19.5644
C 0.175787 0.740706 -3.01121 3.36279
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 57.8205 3 19.2735
Residual 1.57954 2 0.789771
Total 59.4 5
Total (Corr.) 17.928 4

R-Squared = 91.1895 percent
R-Squared (adjusted for d.f.) = 82.3791 percent
Standard Error of Est. = 0.88869
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Mean absolute error = 0.517914
Durbin-Watson statistic = 1.85631
Lag 1 residual autocorrelation = -0.12425

Residual Analysis
Estimation Validation
n 5
MSE 0.789771
MAE 0.517914
MAPE 26.1096
ME 0.107798
MPE 12.8896

D3 =2671.83*exp(-7.84487*A"-0.175787)
2.2. M6 hinh sinh truéng chiéu cao ciia rirng Ban tring trén ba dang lap dia
2.2.1. M hinh sinh truéng chiéu cao theo ham liiy thira.

(a) Dang lap dia I
Estimation Results
Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 74.0 21.6032 5.24886 142.751
C 0.889343 0.245891 0.106807 1.67188
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 128976. 2 64487.9
Residual 3681.15 3 1227.05
Total 132657. 5
Total (Corr.) 30154.3 4

R-Squared = 87.7923 percent

R-Squared (adjusted for d.f.) = 83.7231 percent
Standard Error of Est. = 35.0293

Mean absolute error = 25.2213

Durbin-Watson statistic = 1.99895

Lag 1 residual autocorrelation = -0.169656
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Residual Analysis
Estimation Validation
n 5
MSE 1227.05
MAE 25.2213
MAPE 20.5141
ME 2.87732
MPE 5.1399
H1 =74.0*A"0.889343
(b) Dang lap dia I1
Estimation Results
Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 77.0092 22.6095 5.05554 148.963
C 0.970272 0.244755 0.191353 1.74919
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 167617. 2 83808.5
Residual 4128.48 3 1376.16
Total 171745. 5
Total (Corr.) 42237.1 4
R-Squared = 90.2255 percent
R-Squared (adjusted for d.f.) = 86.9673 percent
Standard Error of Est. = 37.0966
Mean absolute error = 26.8532
Durbin-Watson statistic = 1.95965
Residual Analysis

Estimation Validation

n 5
MSE 1376.16
MAE 26.8532
MAPE 20.5121
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ME 3.6606

MPE 6.62316

H2 =77.0092*A"0.970272
(c) Dang lap dia III
Estimation Results

Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 78.5134 12.709 38.0676 118.959
C 0.642388 0.142794 0.187953 1.09682
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 85592.7 2 42796.4
Residual 1262.35 3 420.782
Total 86855.1 5
Total (Corr.) 13432.1 4
R-Squared = 90.602 percent
R-Squared (adjusted for d.f.) = 87.4694 percent
Standard Error of Est. =20.513
Mean absolute error = 14.5124
Durbin-Watson statistic = 2.06667
Lag 1 residual autocorrelation = -0.215748
Residual Analysis

Estimation Validation

n 5
MSE 420.782
MAE 14.5124
MAPE 12.2739
ME 0.845099
MPE 1.55273

H3 =78.5134*A"0.642388

2.2.2. M hinh sinh truéng chiéu cao theo ham Korf.

(a) Dang lap dia I




Estimation Results
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Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 19433.0 6409009. -2.73818E6 2.77704E6
k 5.53522 34.7678 -144.058 155.129
C 0.17126 1.17066 -4.86569 5.20821
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 128235. 3 42745.1
Residual 4421.49 2 2210.74
Total 132657. 5
Total (Corr.) 30154.3 4
R-Squared = 85.3371 percent
R-Squared (adjusted for d.f.) = 70.6743 percent
Standard Error of Est. =47.0185
Mean absolute error = 27.8131
Durbin-Watson statistic = 1.95417
Lag 1 residual autocorrelation = -0.179832
Residual Analysis

Estimation Validation

n 5
MSE 2210.74
MAE 27.8131
MAPE 22.1409
ME 2.7019
MPE 4.61893
The StatAdvisor

The output shows the results of fitting a nonlinear regression model to describe the
relationship between H2 and 1 independent variables. The equation of the fitted model is

H = 19433.0*exp(-5.53522*A"-0.17126)
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(b) Dang lap dia I1
Estimation Results
Asymptotic 95.0%
Asymptotic Confidence Interval

Parameter Estimate Standard Error Lower Upper
m 23512.7 674985. -2.88071E6 2.92774E6
k 5.69023 30.2994 -124.678 136.058
C 0.184756 1.09034 -4.50661 4.87612
Analysis of Variance

Source Sum of Squares Df Mean Square
Model 166593. 3 55530.9

Residual 5152.7 2 2576.35

Total 171745. 5

Total (Corr.) 42237.1 4
R-Squared = 87.8005 percent
R-Squared (adjusted for d.f.) = 75.601 percent
Standard Error of Est. = 50.7578
Mean absolute error = 30.3531
Durbin-Watson statistic = 1.91598
Lag 1 residual autocorrelation =-0.159157
Residual Analysis

Estimation Validation

n 5

MSE 2576.35

MAE 30.3531

MAPE 22.7024

ME 3.59128

MPE 6.36908

The StatAdvisor

The output shows the results of fitting a nonlinear regression model to describe the
relationship between H3 and 1 independent variables. The equation of the fitted model is
H2 =23512.7*exp(-5.69023*A"-0.184756)



(c) Dang lap dia III
Estimation Results
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Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 9049.71 259469. -1.10736E6 1.12546E6
k 4.72486 29.815 -123.559 133.008
C 0.142931 0.942932 -3.91418 4.20004
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 85362.1 3 28454.0
Residual 1492.96 2 746.478
Total 86855.1 5
Total (Corr.) 13432.1 4
R-Squared = 88.8852 percent
R-Squared (adjusted for d.f.) = 77.7704 percent
Standard Error of Est. =27.3218
Mean absolute error = 15.7832
Durbin-Watson statistic = 1.98389
Lag 1 residual autocorrelation = -0.205277
Residual Analysis

Estimation Validation

n 5
MSE 746.478
MAE 15.7832
MAPE 13.2126
ME 0.78181
MPE 1.3367

H1 =9049.71*exp(-4.72486*A"-0.142931)




Phu luc 3. So sanh sy khac biét vé duong kinh tan va chidu dai tan cta rimg Ban trang tai
tudi 4 trén ba dang 1ap dia khéc nhau.

3.1. Pudng kinh tan
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Source Sum of Squares  df Mean Square F Sig.
Corrected Model  17.683? 2 8.841 41.958 .000
Intercept 825.370 1 825.370 3916.897  .000
LapDia 17.683 2 8.841 41.958 .000
Error 244.857 1162 211

Total 1080.302 1165

Corrected Total 262.540 1164

3.2. Chiéu dai tan

Source Sum of Squares  df Mean Square F Sig.
Corrected Model ~ 22.263? 2 11.132 38.147 .000
Intercept 1145.837 1 1145.837 3926.582  .000
LapDia 22.263 2 11.132 38.147 .000
Error 339.090 1162 292

Total 1499.944 1165

Corrected Total 361.353 1164
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Phu luc 4. M5 hinh sinh truéng trir luong g0 cua rimg Ban trang trén ba dang lap dia khac

nhau.
(a) Dang lap dia I

Function to be estimated: m*exp(-b*A”-c)

Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval

Parameter Estimate Standard Error Lower Upper
m 22158.1 16016.1 -181345. 225661.
b 14.7571 1.52272 -4.59089 34.1052
C 0.491796 0.188196 -1.89946 2.88305

Analysis of Variance

Source Sum of Squares Df Mean Square
Model 179.493 3 59.831
Residual 0.2303 1 0.2303
Total 179.723 4
Total (Corr.) 98.7234 3

R-Squared = 99.7667 percent

R-Squared (adjusted for d.f.) = 99.3002 percent

Standard Error of Est. = 0.479896

Mean absolute error = 0.20776

Durbin-Watson statistic = 0.981835

Lag 1 residual autocorrelation = 0.250158

Residual Analysis

Estimation Validation

n 4

MSE 0.2303

MAE 0.20776

MAPE 33.6383

ME 0.142271

MPE 31.9845

The StatAdvisor

The output shows the results of fitting a nonlinear regression model to describe the
relationship between M1 and 1 independent variables. The equation of the fitted model is
M1 = 22158.1*exp(-14.7571*A"-0.491796)
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(b) Dang lap dia II
Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 2946.98 12565.1 -156708. 162602.
b 12.5312 1.0311 -0.570208 25.6326
C 0.773961 0.664211 -7.66564 9.21356
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 1843.11 3 614.37
Residual 0.719725 1 0.719725
Total 1843.83 4
Total (Corr.) 1045.77 3
R-Squared = 99.9312 percent
R-Squared (adjusted for d.f.) = 99.7935 percent
Standard Error of Est. = 0.848366
Mean absolute error = 0.36427
Durbin-Watson statistic = 3.04913
Lag 1 residual autocorrelation = -0.69364
Residual Analysis
Estimation Validation
n 4
MSE 0.719725
MAE 0.36427
MAPE 37.1961
ME 0.0154481
MPE 12.6904
The StatAdvisor

The output shows the results of fitting a nonlinear regression model to describe the
relationship between M2 and 1 independent variables. The equation of the fitted model is
M2 = 2946,98*exp(-12,5312*A"-0,773961)



(c) Dang lap dia III
Estimation Results
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Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
m 37062.2 67921.9 -825967. 900091.
b 20.0278 4.7358 -40.1462 80.2018
C 0.637896 0.0692286 -0.241737 1.51753
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 93.2274 3 31.0758
Residual 0.470403 1 0.470403
Total 93.6978 4
Total (Corr.) 56.8529 3
R-Squared = 99.1726 percent
R-Squared (adjusted for d.f.) = 97.5178 percent
Standard Error of Est. = 0.68586
Mean absolute error = 0.244582
Durbin-Watson statistic = 1.61651
Lag 1 residual autocorrelation = 0.144358
Residual Analysis
Estimation Validation
n 4
MSE 0.470403
MAE 0.244582
MAPE 48.3252
ME 0.194064
MPE 45.3359
The StatAdvisor

The output shows the results of fitting a nonlinear regression model to describe the
relationship between M3 and 1 independent variables. The equation of the fitted model is
M3 =37062,2*exp(-20,0278*A"-0,637896)
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Phu luc 5. Ham sinh khi ctia cay Ban tring trén ba dang lap dia khac nhau.
5.1. Ham tong sinh khoi
Function to be estimated: a + b*D"2 + ¢*D"3 + k*(D"3/H)
Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval

Parameter Estimate Standard Error Lower Upper

a -0.0674696 0.00560396 -0.0789887 -0.0559504
b 0.187333 0.00766176 0.171584 0.203082
C 0.0235698 0.000933975 0.02165 0.0254896
k -0.0855429 0.00436199 -0.0945092 -0.0765767
Analysis of Variance

Source Sum of Squares Df Mean Square

Model 17.7015 4 4.42536

Residual 0.000440733 26 0.0000169513

Total 17.7019 30

Total (Corr.) 3.87067 29

R-Squared = 99.9886 percent
R-Squared (adjusted for d.f.) = 99.9873 percent

Standard Error of Est. = 0.00411719
Mean absolute error = 0.00350501
Residual Analysis
Estimation Validation

n 30

MSE 0.0000169513

MAE 0.00350501

MAPE 0.854948

ME 2.69544E-14

MPE 0.0926688

BTO =-0.0674696 + 0.187333*D"2 + 0.0235698*D"3 - 0.0855429*(D"3/H)

5.2. Ham sinh khéi than
Function to be estimated: a + b*D"2 + c¢*D"3 + k*(D"3/H)

Estimation Results

95.0%

Asymptotic
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Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
a -0.0414279 0.00795117 -0.0577718 -0.025084
b 0.137962 0.0108709 0.115617 0.160307
C 0.0159926 0.00132517 0.0132687 0.0187166
k -0.0591246 0.00618901 -0.0718463 -0.0464029
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 11.7205 4 2.93013
Residual 0.000887254 26 0.0000341251
Total 11.7214 30
Total (Corr.) 2.40279 29
R-Squared = 99.9631 percent
R-Squared (adjusted for d.f.) = 99.9588 percent
Standard Error of Est. = 0.00584167
Mean absolute error = 0.0043519
Residual Analysis
Estimation Validation
n 30
MSE 0.0000341251
MAE 0.0043519
MAPE 0.895125
ME 2.5642E-14
MPE 0.0625764

BT =-0.0414279 + 0.137962*D"2 + 0.0159926*D"3 - 0.0591246*(D"3/H)
5.3. Ham sinh khéi canh
Function to be estimated: a + b*D"2 + c¢*D"3 + k*(D"3/H)
Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
a -0.0149123 0.00361343 -0.0223398 -0.00748473
b 0.0195069 0.0049403 0.0093519 0.0296618
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C 0.0030795 0.000602227 0.0018416 0.00431739
k -0.00929051 0.00281261 -0.0150719 -0.00350909
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 0.249117 4 0.0622792
Residual 0.000183242 26 0.00000704778
Total 0.2493 30
Total (Corr.) 0.0683367 29
R-Squared = 99.7319 percent
R-Squared (adjusted for d.f.) = 99.7009 percent
Standard Error of Est. = 0.00265476
Mean absolute error = 0.00190579
Durbin-Watson statistic =2.19111
Lag 1 residual autocorrelation =-0.191332
Residual Analysis
Estimation Validation
n 30
MSE 0.00000704778
MAE 0.00190579
MAPE 5.74771
ME 1.92552E-14
MPE 0.104257

The StatAdvisor
The output shows the results of fitting a nonlinear regression model to describe the

relationship between BC and 2 independent variables. The equation of the fitted model is
BC =-0.0149123 + 0.0195069*D"2 + 0.0030795*D"3 - 0.00929051*(D"3/H)

5.4. Ham sinh khoi 14

Function to be estimated: a + b*D"2 + c¢*D"3 + k*(D"3/H)

Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
-0.0089889 0.00318536 -0.0155365 -0.00244129
b 0.0226121 0.00435504 0.0136601 0.031564
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C 0.00359075

0.000530882

0.0024995

0.00468199

k -0.0128889

0.00247941

-0.0179854

-0.00779243

Analysis of Variance

Source

Sum of Squares

Df

Mean Square

Model

0.0761576

4

0.0190394

Residual

0.000142397

26

0.00000547682

Total

0.0763

30

Total (Corr.)

0.0225367

29

R-Squared = 99.3682 percent

R-Squared (adjusted for d.f.) = 99.2952 percent
Standard Error of Est. = 0.00234026

Mean absolute error = 0.00181244
Durbin-Watson statistic = 2.24135

Lag 1 residual autocorrelation = -0.1369

Residual Analysis

Estimation

Validation

30

MSE

0.00000547682

MAE

0.00181244

MAPE

0.9

ME

1.73777E-14

MPE

0.09

The StatAdvisor
The output shows the results of fitting a nonlinear regression model to describe the

relationship between BL and 2 independent variables. The equation of the fitted model is
BL =-0.0089889 + 0.0226121*D"2 + 0.00359075*D"3 - 0.0128889*(D"3/H)
5.5. Ham tong sinh khdi canh + 1a

Function to be estimated: a + b*D"2 + c¢*D"3 + k*(D"3/H)

Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter Estimate Standard Error Lower Upper
a -0.0166155 0.00445642 -0.0257759 -0.00745523
b 0.0402386 0.00609284 0.0277146 0.0527627
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C 0.00666302 0.000742722 0.00513633 0.00818971
k -0.0215946 0.00346877 -0.0287248 -0.0144644
Analysis of Variance
Source Sum of Squares Df Mean Square
Model 0.605421 4 0.151355
Residual 0.000278713 26 0.0000107197
Total 0.6057 30
Total (Corr.) 0.161617 29
R-Squared = 99.8275 percent
R-Squared (adjusted for d.f.) = 99.8076 percent
Standard Error of Est. = 0.0032741
Mean absolute error = 0.00232866
Residual Analysis
Estimation Validation
n 30
MSE 0.0000107197
MAE 0.00232866
MAPE 2.97221
ME 1.91625E-14
MPE -0.584895

BCL =-0.0166155 + 0.0402386*D"2 + 0.00666302*D"3 - 0.0215946*(D"3/H)




Phu luc 6. Dic trung thdng ké dat dudi tan rimg Ban tring trén dang 1ap dia [
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6.1. Dic trung thong ké dat 6 16p 0 — 20 cm
(1) Théng ké pHmzo

A (nam) N Trung binh Min Max SEE CV%
0 3 6,1 5,8 6,6 0,42 6,8
1 3 6,3 6 6,7 0,35 5,5
2 3 6,5 6,4 6,6 0,12 1,8
3 3 7,0 6,7 7,2 0,25 3,6
4 3 6,7 6,4 6,9 0,25 3.8
Trung binh 6,5 6,3 6,8 0,3 4,3
(2) Thong ké pHkct
A (nam) N Trung binh Min Max SEE CV%
0 3 5,8 5,7 6 0,15 2.6
1 3 59 5,8 5,9 0,06 1.0
2 3 5,8 5,4 6 0,32 5.6
3 3 6,0 6 6,1 0,06 1.0
4 3 6,0 6 6,1 0,06 1.0
Trung binh 5.9 5,8 6,0 0,1 2,2
(3) Thong ké mun (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 1,44 1,21 1,66 0,23 15,6
1 3 2,03 1,90 2,21 0,16 7,9
2 3 2,29 2,18 2,40 0,11 4,8
3 3 2,30 2,17 2,39 0,12 5,1
4 3 2,65 2,50 2,90 0,22 8,3
Trung binh 2.14 1,99 2,31 0,17 8,4
(4) Thong ké ni to (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 0,067 0,061 0,070 0,005 7,4
1 3 0,110 0,092 0,122 0,016 14,6
2 3 0,124 0,097 0,143 0,024 19,3
3 3 0,105 0,102 0,108 0,003 2,9
4 3 0,139 0,131 0,145 0,007 53
Trung binh 0,109 0,097 0,118 0,011 9,9




(5) Thong ké phét pho (%)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0,059 0,058 0,060 0,001 2.0
1 3 0,091 0,075 0,109 0,017 18.9
2 3 0,090 0,079 0,097 0,010 10.9
3 3 0,069 0,059 0,076 0,009 13.1
4 3 0,101 0,092 0,109 0,009 8.5
Trung binh 0.082 0,073 0,090 0,009 10,7
(6) Thong ké ka li (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0,153 0,139 0,168 0,015 9,5
1 3 0,205 0,194 0,226 0,018 8,7
2 3 0,245 0,217 0,272 0,028 11,2
3 3 0,219 0,198 0,233 0,019 8,5
4 3 0,287 0,260 0,304 0,024 8,3
Trung binh 0.222 0,202 0,241 0,020 9,3
(7) Thong ké nhom (me/100g)
A (ndm) N Trung binh Min Max SEE CV%
0 3 1,81 1,05 3,25 1,25 69,2
1 3 1,39 0,65 2,11 0,73 52,4
2 3 1,31 0,99 1,71 0,37 28,1
3 3 1,04 0,96 1,08 0,07 6,8
4 3 1,09 0,99 1,17 0,09 8,6
Trung binh 1,33 0,93 1,86 0,50 33,0
(8) Thong Fe?* (me/100g)
A (ndm) N Trung binh Min Max SEE CV%
0 3 118,4 103,6 147,6 25,3 21,3
1 3 96,7 91,1 101,5 53 5,4
2 3 84,3 67,8 102,2 17,2 20,5
3 3 63,7 60,4 68,3 4,1 6,4
4 3 56,2 55,1 57,9 1,5 2,6
Trung binh 83,9 75,6 95,5 10,7 11,3




(9) Thong ké SO4* (me/100g)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0,093 0,090 0,100 0,006 6,2
1 3 0,073 0,070 0,080 0,006 7,9
2 3 0,063 0,045 0,078 0,017 26,5
3 3 0,041 0,039 0,044 0,003 6,5
4 3 0,058 0,043 0,066 0,013 22,1
Trung binh 0,066 0,057 0,074 0,009 13,8
(10) Thong ké ty 1€ sét (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 13,4 12,4 15,3 1,6 12,1
1 3 15,0 13,7 16,8 1,6 10,9
2 3 16,1 15,0 17,3 1,2 7,1
3 3 13,2 11,7 14,2 1,3 10,0
4 3 19,0 18,0 19,7 0,9 4,7
Trung binh 15,3 14,2 16,7 1,3 9,0
(11) Thong ké ty 1€ thit (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 8,5 7,8 9,2 0,7 8,3
1 3 10,2 8,6 11,7 1,6 15,2
2 3 10,5 9,7 11,3 0,8 7,7
3 3 6,3 53 7,4 1,1 16,7
4 3 6,0 5,0 7,2 1,1 18,3
Trung binh 8,3 7,3 9,4 1,0 13,3
(12) Thong ké ty 1€ cat (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 78,1 76,3 79,9 1,8 23
1 3 74,9 73,1 77,0 2,0 2,6
2 3 73,4 72,3 75,4 1,7 23
3 3 80,6 78,4 82,2 2,0 2.4
4 3 75,0 70,6 73,5 1,5 2,0
Trung binh 76.4 74,1 77,6 1,8 2,3
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6.2. Pic trung thong ké dat ¢ 16p 20 — 50 cm
(1) Théng ké pHmuzo

A (nam) N Trung binh Min Max SEE CV%
0 3 5,7 5,4 6,2 0,42 7,3
1 3 59 5,6 6,3 0,35 5,9
2 3 6,1 6,0 6,2 0,12 1,9
3 3 6,1 5,8 6,3 0,25 4,1
4 3 6,3 6,0 6,5 0,25 4,0
T binh 6,0 5,8 6,3 0,3 4,6
(2) Thong ké pHkct.
A (nam) N Trung binh Min Max SEE CV%
0 3 5,7 5,6 5,9 0,15 2,7
1 3 5,8 5,8 5,9 0,06 1,0
2 3 5,7 53 5,9 0,32 5,7
3 3 5,8 5,8 5,9 0,06 1,0
4 3 6,0 5,9 6,0 0,06 1,0
T binh 5,8 5,7 5,9 0,10 23
(3) Thong ké mun (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0,96 0,73 1,18 0,23 23,5
1 3 1,55 1,42 1,73 0,16 10,4
2 3 1,81 1,70 1,92 0,11 6,1
3 3 2,06 1,96 2,22 0,14 6,8
4 3 2,23 1,98 2,47 0,25 11,0
T binh 1,72 1,6 1,9 0,2 11,5
(4) Thong ké ni to' (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0,045 0,039 0,048 0,005 11,0
1 3 0,088 0,070 0,100 0,016 18,2
2 3 0,102 0,075 0,121 0,024 23,5
3 3 0,114 0,097 0,125 0,015 13,0
4 3 0,104 0,098 0,111 0,007 6,2
T binh 0,091 0,076 0,101 0,013 14,4




(5) Thong ké phét pho (%)
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A (nam) N Trung binh ~ Min Max SEE CV%
0 3 0,041 0,040 0,042 0,001 2,4
1 3 0,073 0,057 0,091 0,017 23,6
2 3 0,072 0,061 0,079 0,010 13,6
3 3 0,077 0,067 0,083 0,009 11,3
4 3 0,080 0,068 0,087 0,010 12,8
T binh 0,069 0,059 0,076 0,009 12,8
(6) Thong ké Kka li (%)
A (nam) N Trung binh ~ Min Max SEE CV%
0 3 0,105 0,091 0,120 0,015 13,9
1 3 0,157 0,146 0,178 0,018 11,4
2 3 0,197 0,169 0,224 0,028 14,0
3 3 0,210 0,189 0,224 0,019 8,8
4 3 0,236 0,224 0,244 0,010 4.4
T binh 0,181 0,164 0,198 0,018 10,5
(7) Thong ké nhém (me/100g)
A (ndm) N Trung binh ~ Min Max SEE CV%
0 3 1,55 0,80 3,00 1,25 80,4
1 3 1,14 0,40 1,86 0,73 64,0
2 3 1,02 0,63 1,46 0,42 40,8
3 3 0,90 0,79 1,07 0,15 16,6
4 3 0,94 0,85 0,99 0,08 8,7
T binh 1,11 0,69 1,67 0,53 42,1
(8) Thong Fe*" (me/100g)
A (ndm) N Trung binh  Min Max SEE CV%
0 3 109,0 94,2 138,2 253 23,2
1 3 87,3 81,7 92,1 53 6,0
2 3 74,9 58,4 92,7 17,2 23,0
3 3 69,5 53,6 95,4 22,6 32,6
4 3 46,9 40,5 52,4 6,0 12,8
T binh 77,5 65,7 94,2 15,3 19,5




(9) Thong ké SO4* (me/100g)
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A (nam) N Trung binh ~ Min Max SEE CV%
0 3 0,105 0,101 0,111 0,006 53
1 3 0,088 0,081 0,096 0,008 8,6
2 3 0,078 0,060 0,093 0,017 21,4
3 3 0,081 0,066 0,089 0,013 16,0
4 3 0,075 0,061 0,083 0,012 16,5
T binh 0,085 0,074 0,094 0,011 13,6
(10) Thong ké ty 1€ sét (%)
A (nam) N Trung binh ~ Min Max SEE CV%
0 3 12,1 11,1 13,9 1,6 12,9
1 3 13,6 12,4 15,4 1,6 11,5
2 3 14,8 13,6 16,0 1,2 8,1
3 3 15,5 14,6 16,2 0,8 5,2
4 3 17,0 16,1 17,8 0,9 5,1
T binh 14,6 13,6 15,9 1,2 8,6
(11) Thong ké ty 1€ thit (%)
A (nam) N Trung binh ~ Min Max SEE CV%
0 3 7,5 6,8 8,2 0,7 9,3
1 3 9,2 7,6 10,7 1,6 16,9
2 3 9,5 8,7 10,3 0,8 8,5
3 3 7,6 6,6 8,7 1,1 13,9
4 3 4,9 3,9 6,1 1,1 22,4
T binh 7,7 6,7 8,8 1,0 14,2
(12) Thong ké ty 18 cat (%)
A (ndm) N Trung binh  Min Max SEE CV%
0 3 80,4 78,6 82,1 1,8 2,2
1 3 77,2 75,4 79,3 2,0 2,5
2 3 75,7 74,6 77,6 1,7 2,2
3 3 76,9 75,6 78,8 1,7 2,2
4 3 78,0 74,7 77,7 1,5 2,0
T binh 77,6 75,8 79,1 1,7 2,2
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Phu luc 7. Dic trung thong ké dat dudi tan rimg Ban trang trén dang 1ap dia II
7.1. Dic trung thong ké dat 6 16p 0 — 20 cm
(1) Théng ké pHmzo

A (nam) N Trung binh ~ Min Max SEE CV%
0 3 6.3 6.0 6.8 0.42 6.6
1 3 6.5 6.2 6.9 0.35 54
2 3 6.7 6.6 6.8 0.12 1.7
3 3 6.7 6.4 6.9 0.25 3.8
4 3 7.0 6.7 7.2 0.25 3.6
T binh 6.6 6.4 6.9 0.3 4.2
(2) Thong ké pHkct
A (nam) N Trung binh ~ Min Max SEE CV%
0 3 59 5.8 6.1 0.15 2.6
1 3 6.0 6.0 6.1 0.06 1.0
2 3 59 5.5 6.1 0.32 5.5
3 3 6.0 6.0 6.1 0.06 1.0
4 3 6.0 6.0 6.1 0.06 1.0
T binh 6.0 59 6.1 0.1 2.2
(3) Thong ké mun (%)
A (ndm) N Trung binh ~ Min Max SEE CV%
0 3 1.44 1.21 1.66 0.23 15.6
1 3 1.67 1.54 1.85 0.16 9.6
2 3 1.93 1.82 2.04 0.11 5.7
3 3 2.18 2.08 2.34 0.14 6.4
4 3 2.71 2.60 2.90 0.17 6.1
T binh 1.99 1.85 2.16 0.16 8.7
(4) Thong ké ni to (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 0.067 0.060 0.070 0.006 8.7
1 3 0.093 0.070 0.110 0.021 22.3
2 3 0.105 0.078 0.124 0.024 22.8
3 3 0.110 0.080 0.128 0.026 23.8
4 3 0.122 0.092 0.141 0.027 21.7

T binh 0.099 0.076 0.115 0.021 19.8




(5) Thong ké phét pho (%)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.060 0.060 0.060 0.000 0.0
1 3 0.090 0.070 0.110 0.020 22.2
2 3 0.088 0.076 0.094 0.010 11.5
3 3 0.092 0.082 0.099 0.009 9.8
4 3 0.103 0.089 0.110 0.012 11.5
T binh 0.087 0.075 0.095 0.010 11.0
(6) Thong ké ka li (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0.153 0.140 0.170 0.015 10.0
1 3 0.207 0.190 0.230 0.021 10.1
2 3 0.244 0.216 0.271 0.028 11.3
3 3 0.257 0.236 0.271 0.019 7.2
4 3 0.292 0.260 0.312 0.028 9.6
T binh 0.231 0.208 0.251 0.022 9.6
(7) Thong ké nhém (me/100g)
A (ndm) N Trung binh Min Max SEE CV%
0 3 1.81 1.05 3.25 1.25 69.2
1 3 0.91 0.65 1.11 0.24 26.0
2 3 1.21 0.88 1.43 0.29 24.0
3 3 1.08 0.64 1.32 0.38 35.5
4 3 1.26 1.14 1.48 0.19 15.2
T binh 1.25 0.87 1.72 0.47 34.0
(8) Thong Fe?* (me/100g)
A (ndm) N Trung binh Min Max SEE CV%
0 3 118.4 103.6 147.6 25.3 21.3
1 3 116.7 111.1 121.5 53 4.5
2 3 81.3 77.8 83.2 3.0 3.7
3 3 81.7 73.6 86.8 7.1 8.7
4 3 70.5 63.9 79.8 8.3 11.8
T binh 93.7 86.0 103.8 9.8 10.0




(9) Thong ké SO4* (me/100g)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.093 0.090 0.100 0.006 6.2
1 3 0.077 0.070 0.090 0.012 15.1
2 3 0.063 0.045 0.078 0.017 26.5
3 3 0.066 0.051 0.074 0.013 19.7
4 3 0.053 0.043 0.063 0.010 18.9
T binh 0.070 0.060 0.081 0.011 17.3
(10) Thong ké ty 1€ sét (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 15.0 13.9 16.8 1.6 10.7
1 3 16.1 14.8 17.9 1.6 10.1
2 3 17.2 16.1 18.4 1.2 6.7
3 3 17.9 17.0 18.6 0.8 4.6
4 3 18.9 18.2 19.5 0.7 3.5
T binh 17.0 16.0 18.2 1.2 7.1
(11) Thong ké ty 1€ thit (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 6.9 6.2 7.6 0.7 10.1
1 3 7.3 5.8 8.9 1.6 21.1
2 3 7.6 6.9 8.4 0.8 9.9
3 3 5.8 4.8 6.9 1.1 18.4
4 3 6.1 5.0 7.3 1.2 18.9
T binh 6.7 5.7 7.8 1.0 15.7
(12) Thong ké ty 1€ cat (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 78.1 76.3 79.9 1.8 23
1 3 76.6 74.8 78.8 2.0 2.6
2 3 75.2 74.1 77.1 1.7 2.2
3 3 76.4 75.1 78.2 1.6 2.1
4 3 75.0 70.4 72.7 1.2 1.5
T binh 76.3 74.1 77.3 1.7 2.2




178

7.2. Pic trung thong ké dat & 16p 20 — 50 cm
(1) Thong ké pHnzo

A (nam) N Trung binh Min Max SEE CV%
0 3 5.9 5.6 6.4 0.42 7.0
1 3 6.1 5.8 6.5 0.35 5.7
2 3 6.3 6.2 6.4 0.12 1.8
3 3 6.3 6.0 6.5 0.25 4.0
4 3 6.6 6.3 6.8 0.25 3.8
T binh 6.2 6.0 6.5 0.3 4.5
(2) Thong ké pHkct
A (nam) N Trung binh Min Max SEE CV%
0 3 5.9 5.8 6.1 0.15 2.6
1 3 6.0 59 6.0 0.06 1.0
2 3 5.9 55 6.1 0.32 55
3 3 6.0 59 6.0 0.06 1.0
4 3 6.0 59 6.0 0.06 1.0
T binh 5.9 5.8 6.0 0.1 2.2
(3) Thong ké mun (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 0.96 0.73 1.18 0.23 23.5
1 3 1.19 1.06 1.37 0.16 13.5
2 3 1.45 1.34 1.56 0.11 7.6
3 3 1.70 1.60 1.86 0.14 8.2
4 3 1.86 1.77 2.02 0.14 7.6
T binh 1.43 1.30 1.60 0.16 12.1
(4) Thong ké ni to (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 0.045 0.039 0.048 0.005 11.0
1 3 0.073 0.051 0.086 0.019 26.0
2 3 0.083 0.056 0.102 0.024 28.9
3 3 0.066 0.058 0.074 0.008 12.2
4 3 0.233 0.060 0.560 0.284 121.9
T binh 0.100 0.053 0.174 0.068 40.0




(5) Thong ké phét pho (%)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.041 0.040 0.042 0.001 24
1 3 0.070 0.054 0.088 0.017 24.4
2 3 0.070 0.058 0.076 0.010 14.5
3 3 0.074 0.064 0.081 0.009 12.2
4 3 0.082 0.077 0.085 0.004 53
T binh 0.067 0.059 0.074 0.008 11.8
(6) Thong ké ka li (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0.105 0.091 0.120 0.015 13.9
1 3 0.156 0.145 0.177 0.018 11.5
2 3 0.196 0.168 0.223 0.028 14.1
3 3 0.209 0.188 0.223 0.019 8.9
4 3 0.219 0.197 0.234 0.019 8.9
T binh 0.177 0.158 0.195 0.020 11.4
(7) Thong ké nhom (me/100g)
A (nam) N Trung binh Min Max SEE CV%
0 3 1.55 0.80 3.00 1.25 80.4
1 3 0.66 0.40 0.86 0.24 35.9
2 3 0.50 0.09 0.78 0.36 72.9
3 3 0.27 0.06 0.69 0.36 133.0
4 3 0.41 0.06 0.60 0.30 73.6
T binh 0.68 0.28 1.19 0.50 79.2
(8) Thong Fe?* (me/100g)
A (ndm) N Trung binh Min Max SEE CV%
0 3 109.0 94.2 138.2 25.3 23.2
1 3 107.3 101.7 112.1 53 4.9
2 3 78.5 73.5 88.4 8.5 10.9
3 3 92.1 83.6 97.4 7.5 8.1
4 3 76.8 70.3 81.5 5.8 7.6
T binh 92.8 84.7 103.5 10.5 10.9




(9) Thong ké SO4* (me/100g)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.105 0.101 0.111 0.006 53
1 3 0.091 0.081 0.104 0.012 13.2
2 3 0.078 0.060 0.093 0.017 21.4
3 3 0.081 0.066 0.089 0.013 16.0
4 3 0.072 0.061 0.081 0.010 14.0
T binh 0.085 0.074 0.096 0.011 14.0
(10) Thong ké ty 1€ sét (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 13.6 12.6 15.5 1.6 11.9
1 3 14.7 13.5 16.5 1.6 10.7
2 3 15.9 14.7 17.1 1.2 7.5
3 3 16.6 15.7 17.3 0.8 4.9
4 3 17.1 16.2 17.8 0.8 4.7
T binh 15.6 14.5 16.8 1.2 7.9
(11) Thong ké ty 1€ thit (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 6.0 53 6.7 0.7 11.8
1 3 6.4 4.8 7.9 1.6 24.3
2 3 6.7 59 7.5 0.8 12.0
3 3 4.8 3.8 59 1.1 22.0
4 3 4.9 3.9 6.1 1.1 22.4
T binh 5.7 4.7 6.8 1.0 18.5
(12) Thong ké ty 1€ cat (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 80.4 78.6 82.1 1.8 2.2
1 3 78.9 77.1 81.1 2.0 2.6
2 3 717.5 76.4 79.4 1.7 2.1
3 3 78.6 77.4 80.5 1.6 2.1
4 3 80.4 79.1 81.8 1.4 1.7
T binh 79.2 77.7 81.0 1.7 2.1




Phu luc 8. Dic trung thdng ké dat dudi tan rimg Ban tring trén dang 1ap dia I1I
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8.1. Pic trung thong ké dat 6 16p 0 — 20 cm
(1) Théng ké pHmzo

A (nam) N Trung binh Min Max SEE CV%
0 3 6.3 6.0 6.8 0.42 6.6
1 3 6.5 6.2 6.9 0.35 54
2 3 6.7 6.6 6.8 0.12 1.7
3 3 6.7 6.4 6.9 0.25 3.8
4 3 7.0 6.7 7.2 0.25 3.6
T binh 6.6 6.4 6.9 0.3 4.2
(2) Thong ké pHkct
A (nam) N Trung binh Min Max SEE CV%
0 3 5.9 5.8 6.1 0.15 2.6
1 3 6.0 6.0 6.1 0.06 1.0
2 3 5.9 55 6.1 0.32 55
3 3 6.0 6.0 6.1 0.06 1.0
4 3 6.0 6.0 6.1 0.06 1.0
T binh 6.0 59 6.1 0.1 2.2
(3) Thong ké mun (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 1.44 1.21 1.66 0.23 15.6
1 3 1.67 1.54 1.85 0.16 9.6
2 3 1.93 1.82 2.04 0.11 5.7
3 3 2.18 2.08 2.34 0.14 6.4
4 3 2.71 2.60 2.90 0.17 6.1
T binh 1.99 1.85 2.16 0.16 8.7
(4) Thong ké ni to (%)
A (ndm) N Trung binh Min Max SEE CV%
0 3 0.067 0.060 0.070 0.006 8.7
1 3 0.093 0.070 0.110 0.021 22.3
2 3 0.105 0.078 0.124 0.024 22.8
3 3 0.110 0.080 0.128 0.026 23.8
4 3 0.122 0.092 0.141 0.027 21.7
T binh 0.099 0.076 0.115 0.021 19.8




(5) Thong ké phét pho (%)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.060 0.060 0.060 0.000 0.0
1 3 0.090 0.070 0.110 0.020 22.2
2 3 0.088 0.076 0.094 0.010 11.5
3 3 0.092 0.082 0.099 0.009 9.8
4 3 0.103 0.089 0.110 0.012 11.5
T binh 0.087 0.075 0.095 0.010 11.0
(6) Thong ké ka li (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0.153 0.140 0.170 0.015 10.0
1 3 0.207 0.190 0.230 0.021 10.1
2 3 0.244 0.216 0.271 0.028 11.3
3 3 0.257 0.236 0.271 0.019 7.2
4 3 0.292 0.260 0.312 0.028 9.6
T binh 0.231 0.208 0.251 0.022 9.6
(7) Thong ké nhém (me/100g)
A (ndm) N Trung binh Min Max SEE CV%
0 3 1.81 1.05 3.25 1.25 69.2
1 3 0.91 0.65 1.11 0.24 26.0
2 3 1.21 0.88 1.43 0.29 24.0
3 3 1.08 0.64 1.32 0.38 35.5
4 3 1.26 1.14 1.48 0.19 15.2
T binh 1.25 0.87 1.72 0.47 34.0
(8) Thong ké Fe** (me/100g)
A (ndm) N Trung binh Min Max SEE CV%
0 3 118.4 103.6 147.6 25.3 21.3
1 3 116.7 111.1 121.5 53 4.5
2 3 81.3 77.8 83.2 3.0 3.7
3 3 81.7 73.6 86.8 7.1 8.7
4 3 70.5 63.9 79.8 8.3 11.8
T binh 93.7 86.0 103.8 9.8 10.0




(9) Thong ké SO4* (me/100g)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.093 0.090 0.100 0.006 6.2
1 3 0.077 0.070 0.090 0.012 15.1
2 3 0.063 0.045 0.078 0.017 26.5
3 3 0.066 0.051 0.074 0.013 19.7
4 3 0.053 0.043 0.063 0.010 18.9
T binh 0.070 0.060 0.081 0.011 17.3
(10) Thong ké ty 1€ sét (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 15.0 13.9 16.8 1.6 10.7
1 3 16.1 14.8 17.9 1.6 10.1
2 3 17.2 16.1 18.4 1.2 6.7
3 3 17.9 17.0 18.6 0.8 4.6
4 3 18.9 18.2 19.5 0.7 3.5
T binh 17.0 16.0 18.2 1.2 7.1
(11) Thong ké ty 1€ thit (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 6.9 6.2 7.6 0.7 10.1
1 3 7.3 5.8 8.9 1.6 21.1
2 3 7.6 6.9 8.4 0.8 9.9
3 3 5.8 4.8 6.9 1.1 18.4
4 3 6.1 5.0 7.3 1.2 18.9
T binh 6.7 5.7 7.8 1.0 15.7
(12) Thong ké ty 1€ cat (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 78.1 76.3 79.9 1.8 23
1 3 76.6 74.8 78.8 2.0 2.6
2 3 75.2 74.1 77.1 1.7 2.2
3 3 76.4 75.1 78.2 1.6 2.1
4 3 75.0 70.4 72.7 1.2 1.5
T binh 76.3 74.1 77.3 1.7 2.2
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8.2. Pic trung thong ké dat & 16p 20 — 50 cm
(1) Théng ké pHmuzo

A (nam) N Trung binh Min Max SEE CV%
0 3 59 5.6 6.4 0.42 7.0
1 3 6.1 5.8 6.5 0.35 5.7
2 3 6.3 6.2 6.4 0.12 1.8
3 3 6.3 6.0 6.5 0.25 4.0
4 3 6.6 6.3 6.8 0.25 3.8
T binh 6.2 6.0 6.5 0.3 4.5
(2) Thong ké pHkct
A (nam) N Trung binh Min Max SEE CV%
0 3 59 5.8 6.1 0.15 2.6
1 3 6.0 5.9 6.0 0.06 1.0
2 3 59 5.5 6.1 0.32 5.5
3 3 6.0 5.9 6.0 0.06 1.0
4 3 6.0 5.9 6.0 0.06 1.0
T binh 59 5.8 6.0 0.1 2.2
(3) Thong ké mun (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0.96 0.73 1.18 0.23 23.5
1 3 1.19 1.06 1.37 0.16 13.5
2 3 1.45 1.34 1.56 0.11 7.6
3 3 1.70 1.60 1.86 0.14 8.2
4 3 1.86 1.77 2.02 0.14 7.6
T binh 1.43 1.30 1.60 0.16 12.1
(4) Thong ké ni to (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0.045 0.039 0.048 0.005 11.0
1 3 0.073 0.051 0.086 0.019 26.0
2 3 0.083 0.056 0.102 0.024 28.9
3 3 0.066 0.058 0.074 0.008 12.2
4 3 0.233 0.060 0.560 0.284 121.9
T binh 0.100 0.053 0.174 0.068 40.0




(5) Thong ké phét pho (%)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.041 0.040 0.042 0.001 2.4
1 3 0.070 0.054 0.088 0.017 24.4
2 3 0.070 0.058 0.076 0.010 14.5
3 3 0.074 0.064 0.081 0.009 12.2
4 3 0.082 0.077 0.085 0.004 53
T binh 0.067 0.059 0.074 0.008 11.8
(6) Thong ké Kka li (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 0.105 0.091 0.120 0.015 13.9
1 3 0.156 0.145 0.177 0.018 11.5
2 3 0.196 0.168 0.223 0.028 14.1
3 3 0.209 0.188 0.223 0.019 8.9
4 3 0.219 0.197 0.234 0.019 8.9
T binh 0.177 0.158 0.195 0.020 11.4
(7) Thong ké nhom (me/100g)
A (nam) N Trung binh Min Max SEE CV%
0 3 1.55 0.80 3.00 1.25 80.4
1 3 0.66 0.40 0.86 0.24 35.9
2 3 0.50 0.09 0.78 0.36 72.9
3 3 0.27 0.06 0.69 0.36 133.0
4 3 0.41 0.06 0.60 0.30 73.6
T binh 0.68 0.28 1.19 0.50 79.2
(8) Thong Fe*" (me/100g)
A (nam) N Trung binh Min Max SEE CV%
0 3 109.0 94.2 138.2 253 23.2
1 3 107.3 101.7 112.1 53 4.9
2 3 78.5 73.5 88.4 8.5 10.9
3 3 92.1 83.6 97.4 7.5 8.1
4 3 76.8 70.3 81.5 5.8 7.6
T binh 92.8 84.7 103.5 10.5 10.9




(9) Thong ké SO4* (me/100g)
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A (nam) N Trung binh Min Max SEE CV%
0 3 0.105 0.101 0.111 0.006 53
1 3 0.091 0.081 0.104 0.012 13.2
2 3 0.078 0.060 0.093 0.017 21.4
3 3 0.081 0.066 0.089 0.013 16.0
4 3 0.072 0.061 0.081 0.010 14.0
T binh 0.085 0.074 0.096 0.011 14.0
(10) Thong ké ty 1€ sét (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 13.6 12.6 15.5 1.6 11.9
1 3 14.7 13.5 16.5 1.6 10.7
2 3 15.9 14.7 17.1 1.2 7.5
3 3 16.6 15.7 17.3 0.8 4.9
4 3 17.1 16.2 17.8 0.8 4.7
T binh 15.6 14.5 16.8 1.2 7.9
(11) Thong ké ty 1€ thit (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 6.0 53 6.7 0.7 11.8
1 3 6.4 4.8 7.9 1.6 243
2 3 6.7 5.9 7.5 0.8 12.0
3 3 4.8 3.8 5.9 1.1 22.0
4 3 4.9 3.9 6.1 1.1 22.4
T binh 5.7 4.7 6.8 1.0 18.5
(12) Thong ké ty 1€ cat (%)
A (nam) N Trung binh Min Max SEE CV%
0 3 80,4 78,6 82,1 1,8 2,2
1 3 78,9 77,1 81,1 2,0 2,6
2 3 71,5 76,4 79,4 1,7 2,1
3 3 78,6 77,4 80,5 1,6 2,1
4 3 80,4 79,1 81,8 1,4 1,7
T binh 79,2 77,7 81,0 1,7 2,1
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Phu luc 9. Mdi quan hé giita dic tinh cta dat v6i tudi rimg trong Bén tring trén dang lap

dial
Thong ké Miuin N P K AL Fe SO4
r 0,9623  0,8719  0,7415 09535 -0,9067 -0,9944 -0,8878
n 5 5 5 5 5 5 5
P 0,0087  0,0540 0,1515 0,0120  0,0337  0,0005  0,0443
1. Mun = f(A)
Comparison of Alternative Models
Model Correlation R-Squared
Double square root 0.9977 99.55%
Square root-X 0.9972 99.43%
Logarithmic-Y square root-X 0.9956 99.12%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 1.10024 0.0125886 87.3993 0.0000
Slope 0.228186 0.00890149 25.6346 0.0001
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio | P-Value
Model 0.127292 1 0.127292 657.13 0.0001
Residual 0.000581125 3 0.000193708
Total (Corr.) 0.127873 4
Correlation Coefficient = 0.997725
R-squared = 99.5455 percent
MUN = (1.10024 + 0.228186*sqrt(A))"2
2. Ham lugng N =f(A)
Comparison of Alternative Models
Model Correlation R-Squared
Squared-Y square root-X 0.9779 95.64%
Square root-X 0.9705 94.20%
Double square root 0.9643 92.98%
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Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.00359117 0.000985606 3.64361 0.0357
Slope 0.00565127 0.000696929 8.10882 0.0039
Analysis of Variance
Source Sum of Squares Df |Mean Square F-Ratio P-Value
Model 0.0000780755 1 0.0000780755 65.75 0.0039
Residual 0.00000356222 3 0.00000118741
Total (Corr.) 0.0000816377 4
Correlation Coefficient = 0.977939
R-squared = 95.6365 percent
N =sqrt (0.00359117 + 0.00565127*sqrt(A))
3. Ham lugng P = fA
Comparison of Alternative Models
Model Correlation R-Squared
Reciprocal-Y square root-X -0.8720 76.04%
Logarithmic-Y square root-X 0.8650 74.83%
Double square root 0.8600 73.96%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 18.7432 1.82599 10.2647 0.0020
Slope -3.98414 1.29117 -3.08567 0.0539
Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio  [P-Value
Model 38.8054 1 38.8054 9.52 0.0539
Residual 12.2268 3 4.07561
Total (Corr.) 51.0322 4

Correlation Coefficient = -0.872015

R-squared = 76.041 percent
R-squared (adjusted for d.f.) = 68.0546 percent
P=1/(18.7432 - 3.98414*sqrt(A))




4. Ham lugng K = f(A)

Comparison of Alternative Models
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Model Correlation R-Squared
Logarithmic-Y square root-X 0.9822 96.47%
Double square root 0.9775 95.56%
Square root-X 0.9697 94.02%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -2.04343 0.0527249 -38.7564 0.0000
Slope 0.337414 0.0372822 9.05027 0.0028
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares Df |Mean Square F-Ratio P-Value
Model 0.278322 1 0.278322 81.91 0.0028
Residual 0.010194 3 0.00339801
Total (Corr.) 0.288516 4
Correlation Coefficient = 0.982175
R-squared = 96.4667 percent
K =exp (-2.04343 + 0.337414*sqrt(A))
5. Ham lwgng Fe= f(A)
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 10.5822 0.0903353 117.143 0.0000
Slope -0.839019 0.0368792 -22.7505 0.0002
Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio  [P-Value
Model 7.03953 1 7.03953 517.58 0.0002
Residual 0.0408023 3 0.0136008
Total (Corr.) 7.08034 4

Correlation Coefficient =-0.997114

R-squared = 99.4237 percent
FE = (10.5822 - 0.839019*A) "2




6. Ham lugng SO4 = f(A)

Comparison of Alternative Models

190

Model Correlation R-Squared

Squared-Y square root-X -0.9673 93.56%

Square root-X -0.9621 92.56%

Double square root -0.9575 91.68%
Coefficients

Least Squares Standard T

Parameter Estimate Error Statistic P-Value

Intercept 0.00957254 0.00064084 14.9375 0.0007

Slope -0.00299218 0.000453142 -6.60317 0.0071
Analysis of Variance

Source Sum of Squares Df |Mean Square F-Ratio P-Value

Model 0.0000218876 1 0.0000218876 43.60 0.0071

Residual 0.00000150596 3 5.01987E-7

Total (Corr.) 0.0000233935 4

Correlation Coefficient =-0.967277
R-squared = 93.5625 percent

SO4 = sqrt (0.00957254 - 0.00299218*sqrt(A))
7. Théng ké twong quan va sai l1éch ciia cac ham wéc lwong dic tinh cia dit theo tudi
ciia rirng trong Ban tring trén dang lap dia L.

Dat r? F Pq ME MPE MAE MAPE SEE
Mun 99,54 657,1 0,000 -7,6E-04  -0,01 0,027 1,4 0,013
N 95,63 65,8 0,004 4,8E-04 1,15 0,004 4,2 0,001
P 76,04 9,5 0,054  -3,7E-04 0,36 0,007 9,7 2,010
96,46 81,9 0,003 5,1E-05 0,23 0,008 3,5 0,058

Fe?* 9942 517,6 0,000 -1,1E-02 0,03 1,423 1,7 0,116
SO 93,56 43,6 0,007 1,7E-04 0,45 0,003 4,9 0,001
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Phu luc 10. Mdi quan hé giita dic tinh ctia dat v6i tudi rimg trong Bén trang trén dang lap
dia II.

Thong ké N P K AL FE SO
r 0,9723 0,9380 0,9853 -0,6728 -0,8683 -0,8571
5 5 5 5 5 5
P 0,0055 0,0184 0,0021 0,2133 0,0562 0,0634
1. Ham luwgng N = f(A)
Comparison of Alternative Models
Model Correlation R-Squared
Double squared 0.9972 99.43%
Reciprocal-Y -0.9947 98.95%
Squared-X 0.9937 98.74%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.00306812 0.000277414 11.0597 0.0016
Slope 0.00075658 0.0000329695 22.9479 0.0002
Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio  [P-Value
Model 0.0000996 1 0.0000996 526.61 0.0002
Residual 5.67407E-7 3 1.89136E-7
Total (Corr.) 0.000100167 4
Correlation Coefficient = 0.997164
R-squared = 99.4335 percent
N =sqrt (0.00306812 + 0.00075658*A"2)
1. Ham lugng P = f(A)
Comparison of Alternative Models
Model Correlation R-Squared
Reciprocal-Y square root-X -0.9718 94.45%
Logarithmic-Y square root-X 0.9706 94.21%
Double square root 0.9678 93.66%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
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Intercept 19.6885 0.655834 30.0205 0.0001
Slope -3.31256 0.463745 -7.14307 0.0056

Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio  [P-Value
Model 26.8257 1 26.8257 51.02 0.0056
Residual 1.57726 3 0.525753
Total (Corr.) 28.403 4

Correlation Coefficient =-0.971838

R-squared = 94.4469 percent

P =1/(19.6885 - 3.31256*sqrt(A))

2. Ham lugng K = fA

Comparison of Alternative Models
Model Correlation R-Squared
Exponential 0.9877 97.55%
Square root -Y 0.9873 97.49%
Linear 0.9853 97.08%

Coefficients

Least Squares Standard T

Parameter Estimate Error Statistic P-Value
Intercept -2.0598 0.0338055 -60.9309 0.0000
Slope 0.150819 0.013801 10.9281 0.0016

NOTE: intercept = In(a)

Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio  [P-Value
Model 0.227464 1 0.227464 119.42 0.0016
Residual 0.00571406 3 0.00190469
Total (Corr.) 0.233178 4

Correlation Coefficient = 0.987671

R-squared = 97.5495 percent

K =exp (-2.0598 + 0.150819*A)

3. Ham luwgng AL = fA

Comparison of Alternative Models
Model Correlation R-Squared
Squared-Y square root-X -0.8599 73.93%
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Square root-X -0.8351 69.73%
Double square root -0.8140 66.26%
Coefficients
Least Squares Standard T

Parameter Estimate Error Statistic P-Value
Intercept 2.37241 0.573308 4.13812 0.0256
Slope -1.18256 0.40539 -2.91709 0.0616
Analysis of Variance

Source Sum of Squares Df |Mean Square F-Ratio P-Value
Model 3.41876 1 3.41876 8.51 0.0616
Residual 1.20529 3 0.401762

Total (Corr.) 4.62405 4
Correlation Coefficient = -0.859851
R-squared = 73.9344 percent
AL =sqrt (2.37241 - 1.18256*sqrt(A))
4. Ham lugng Fe = fA

Comparison of Alternative Models

Model Correlation R-Squared
Double square root -0.9626 92.66%
Logarithmic-Y square root-X -0.9607 92.29%
Square root-X -0.9594 92.04%
Coefficients

Least Squares Standard T

Parameter Estimate Error Statistic P-Value
Intercept 10.4608 0.408838 25.5866 0.0001
Slope -1.77942 0.289092 -6.1552 0.0086
Analysis of Variance

Source Sum of Squares Df |Mean Square F-Ratio |P-Value
Model 7.7407 1 |7.7407 37.89 0.0086
Residual 0.612939 3 10.204313

Total (Corr.) 8.35364 4

Correlation Coefficient = -0.962614

R-squared = 92.6626 percent

FE = (10.4608 - 1.77942*sqrt(A)) "2




5. Ham lwgng SO4 = fA

Comparison of Alternative Models
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Model Correlation R-Squared
Logarithmic-Y square root-X -0.9770 95.46%
Reciprocal-Y square root-X 0.9739 94.84%
Double square root -0.9736 94.78%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -2.37032 0.0741082 -31.9845 0.0001
Slope -0.416317 0.0524024 -7.94461 0.0042
NOTE: intercept = In(a)
Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio  [P-Value
Model 0.423712 1 0.423712 63.12 0.0042
Residual 0.0201394 3 0.00671314
Total (Corr.) 0.443852 4

Correlation Coefficient = -0.97705

R-squared = 95.4626 percent

SO =exp (-2.37032 - 0.416317*sqrt(A))

6.Thong ké twong quan va sai léch ciia cac ham wéc lwong dic tinh cia dit theo tudi
ciia rirng trong Bén tring trén dang lap dia IL

Dit r? F Py ME MPE MAE  MAPE SEE
N 99,43  526,6 0,000 2,0E-04 0,27 0,002 2,1 0,001
P 99,44 51,0 0,006 4,7E-05 0,18 0,002 3,2 0,725
K 97,54 1194 0,002  -2,7E-05 0,09 0,005 2,7 0,043

AP 73,93 8,5 0,062  -3,7E-02 -1,09 0,293 46,8 0,633

Fe** 92,66 37,9 0,009  -1,4E-01 0,49 5,003 7,5 0,452

S04 95,46 63,1 0,004  -3,6E-04 -0,04 0,003 5,7 0,081
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Phu luc 11. Mdi quan hé giita dic tinh ctia dat v6i tudi rimg trong Bén trang trén dang lap

dia 11
Théngké ~ Mun N P K AL SO
r 0,9974  0,8223  0,8721  0,9689  -0,7031 -0,8982 -0,9317
n 5 5 5 5 5 5
P 0,0002  0,0875  0,0539 0,0066 0,1853  0,0384  0,0212
Ham lwgng MUN = f(A)
Comparison of Alternative Models
Model Correlation R-Squared
Square root-Y 0.9995 99.89%
Exponential 0.9992 99.84%
Linear 0.9974 99.47%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 1.0936 0.00477242 229.151 0.0000
Slope 0.102606 0.00194833 52.6633 0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio  [P-Value
Model 0.105279 1 0.105279 2773.42 {0.0000
Residual 0.00011388 3 0.0000379601
Total (Corr.)  [0.105393 4
Correlation Coefficient = 0.99946
R-squared = 99.8919 percent
MUN = (1.0936 + 0.102606*A) "2
Ham lugng N ={(A)
Comparison of Alternative Models
Model Correlation R-Squared
Squared-Y square root-X 0.9424 88.82%
Square root-X 0.9415 88.64%
Double square root 0.9398 88.31%
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Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.00358122 0.000835421 4.28672 0.0233
Slope 0.00288369 0.000590732 4.88155 0.0164
Analysis of Variance
Source Sum of Squares Df [Mean Square F-Ratio  |P-Value
Model 0.0000203292 1 (0.0000203292  |23.83 0.0164
Residual 0.00000255933 3 |8.53109E-7
Total (Corr.)  [0.0000228885 4
Correlation Coefficient = 0.942435
R-squared = 88.8183 percent
N =sqrt (0.00358122 + 0.00288369*sqrt(A))
Ham lugng P = f(A)
Comparison of Alternative Models
Model Correlation R-Squared
Squared-Y square root-X 0.9615 92.45%
Square root-X 0.9591 91.99%
Double square root 0.9557 91.34%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.00286209 0.000618033 4.63096 0.0190
Slope 0.00264951 0.000437015 6.06273 0.0090
Analysis of Variance
Source Sum of Squares  [Df [Mean Square F-Ratio  |P-Value
Model 0.0000171614 1 0.0000171614  |36.76 0.0090
Residual 0.00000140068 3 4.66892E-7
Total (Corr.)  [0.0000185621 4

Correlation Coefficient = 0.961531
R-squared = 92.4541 percent

P = sqrt (0.00286209 + 0.00264951*sqrt(A))




Ham lugng K = f(A)

Comparison of Alternative Models
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Model Correlation R-Squared
Double square root 0.9969 99.38%
Logarithmic-Y square root-X 0.9967 99.34%
Square root-X 0.9949 98.98%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.358129 0.00474686 75.4455 0.0000
Slope 0.0736772 0.00335654 21.9504 0.0002
Analysis of Variance
Source Sum of Squares Df |Mean Square F-Ratio P-Value
Model 0.0132706 1 ]0.0132706 481.82 0.0002
Residual 0.0000826281 3 10.0000275427
Total (Corr.) 0.0133532 4
Correlation Coefficient = 0.996901
R-squared = 99.3812 percent
K =(0.358129 + 0.0736772*sqrt(A))"2
Ham luwgng Fe = fA
Comparison of Alternative Models
Model Correlation R-Squared
Square root-Y -0.8984 80.71%
Exponential -0.8983 80.70%
Linear -0.8982 80.67%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 10.7029 0.375359 28.5139 0.0001
Slope -0.542894 0.153239 -3.54278 0.0383
Analysis of Variance
Sum of Squares  |[Df |Mean Square F-Ratio  [P-Value
Source
Model 2.94734 1 2.94734 12.55 0.0383
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Residual 0.70447 3 0.234823
Total (Corr.) 3.65181 4
Correlation Coefficient = -0.898382
R-squared = 80.709 percent
FE = (10.7029 - 0.542894*A) "2
Ham luwgng SO4 = fA
Comparison of Alternative Models
Model Correlation R-Squared
Squared-Y square root-X -0.9723 94.54%
Square root-X -0.9649 93.11%
Double square root -0.9594 92.04%
Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.00975687 0.000565436 17.2555 0.0004
Slope -0.002881 0.000399824 -7.20567 0.0055
Analysis of Variance
Source Sum of Squares Df [Mean Square F-Ratio P-Value
Model 0.0000202912 1 (0.0000202912 51.92 0.0055
Residual 0.00000117241 3 |3.90805E-7
Total (Corr.) 0.0000214637 4

Correlation Coefficient = -0.972305
R-squared = 94.5377 percent

SO4=sqrt (0.00975687 - 0.002881*sqrt(A))
Théng ké twong quan va sai léch ciia cic ham wéc lwong dic tinh ciia dit theo tudi ciia
rirng trong Ban tring trén dang 1ap dia III.

Dit r? F Py ME MPE MAE MAPE SEE
Mun 99,89 27734 0,000 -1,4E-03 -0,069 0,011 0,59 0,006
88,82 23,8 0,016  4,8E-04 I,111 0,004 5,0 0,001

P 92,45 36,8 0,009 1,7E-04 0,702 0,003 4,4 0,001
99,38  481,8 0,000  2,5E-04 0,145 0,003 1,5 0,005

Fe** 80,71 12,6 0,038 -1,7E-01 0,435 5,525 6,1 0,484
SO 94,53 51,9 0,006 1,3E-04 0,329 0,002 3,2 0,001




Phu luc 12. S6 liéu dic tinh cta nuéc dudi tan rimg Ban tring
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Tudiring Lindo  pHmwo DO Min AP Fe*  SO4  SCI
0 1 6,4 56 22,0 029 0200 0,050 0
0 2 6,2 54 22,7 0302 0207 0,053
0 3 6,5 53 23,0 0294 0205 0,051
1 1 6,2 55 21,0 0280 0200 0040 3,1
1 2 6,3 53 20,8 0278 0,198 0038 3,1
1 3 6,1 56 21,4 0276 01189 0037 3,1
2 1 6,3 55 20,0 0250 0,18 0030 17,0
2 2 6,1 57 19,5 0245 0,178 0,028 17,0
2 3 6,4 53 19,7 0248 0,177 0031 17,0
3 1 6,5 55 194 0210 0,160 0,030 4572
3 2 6,3 53 190 0214 0,158 0,027 452
3 3 6,2 54 192 0212 0,157 0,026 4572
4 1 6,4 55 186 0210 0,160 0,028 90,6
4 2 6,3 54 18,7 0208 0,153 0,024 90,6
4 3 6,1 53 184 0,207 0,151 0025 90,6




Phu luc 13. Mdi quan hé giira dic tinh ciia nudc véi tudi rimg trong Ban tring trén dang
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lap dia I1.
Correlations

MAN AL Fe SOy
A -0.9721 -0.9794 -0.9793 -0.9267

(5) (5) (5) (5)

0.0056 0.0035 0.0036 0.0236
Ham luwgng Muoi = f(A)
Comparison of Alternative Models
Model Correlation R-Squared
Squared-Y square root-X -0.9918 98.37%
Square root-X -0.9900 98.00%
Double square root -0.9888 97.77%
Coefficients

Least Squares Standard T

Parameter Estimate Error Statistic P-Value
Intercept 515.384 8.85221 58.2209 0.0000
Slope -84.321 6.25946 -13.471 0.0009
Analysis of Variance
Source Sum of Squares  |[Df |Mean Square F-Ratio  [P-Value
Model 17381.8 1 17381.8 181.47 0.0009
Residual 287.354 3 95.7848
Total (Corr.) 17669.1 4
Correlation Coefficient = -0.991835
R-squared = 98.3737 percent
MAN = sqrt (515.384 - 84.321*sqrt(A))
Ham lugng Al =fA
Model Correlation R-Squared
Linear -0.9794 95.92%
Squared-Y -0.9791 95.86%
Square root-Y -0.9790 95.85%
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Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.2962 0.00699714 42.3316 0.0000
Slope -0.024 0.00285657 -8.40168 0.0035
Analysis of Variance
Source Sum of Squares Df |Mean Square |F-Ratio |P-Value
Model 0.00576 1 0.00576 70.59 0.0035
Residual 0.0002448 3 0.0000816
Total (Corr.) 0.0060048 4
Correlation Coefficient = -0.979404
R-squared = 95.9233 percent
AL =0.2962 - 0.024*A
Ham luwgng Fe = fA
Comparison of Alternative Models
Model Correlation R-Squared
Linear -0.9793 95.89%
Squared-Y -0.9791 95.86%
Square root-Y -0.9790 95.85%
Coefficients

Least Squares Standard T

Parameter Estimate Error Statistic P-Value
Intercept 0.2054 0.00397995 51.6087 0.0000
Slope -0.0136 0.00162481 -8.37022 0.0036
Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio  |P-Value
Model 0.0018496 1 0.0018496 70.06 0.0036
Residual 0.0000792 3 0.0000264
Total (Corr.) 0.0019288 4

Correlation Coefficient = -0.979254
R-squared = 95.8938 percent
FE =0.2054 - 0.0136*A
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Ham lugng SO4 = fA
Comparison of Alternative Models

Model Correlation R-Squared
Double square root -0.9927 98.55%
Logarithmic-Y square root-X -0.9924 98.49%
Square root-X -0.9914 98.28%
Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept 0.225664 0.00331505 68.0725 0.0000
Slope -0.0334785 0.00234409 -14.2821 0.0007
Analysis of Variance
Source Sum of Squares  |Df |Mean Square F-Ratio |P-Value
Model 0.00274003 1 0.00274003 203.98 0.0007
Residual 0.0000402989 3 0.000013433
Total (Corr.) 0.00278033 4

Correlation Coefficient = -0.992726

R-squared = 98.5506 percent

SO4 = (0.225664 - 0.0334785*sqrt(A)) "2

Théng ké twong quan va sai léch ciia cic ham wéc lwong dic tinh ciia nwéc theo tudi
ciia rirng trong Bén tring trén dang lap dia IL

Pit (%) F P. ME MPE MAE MAPE  SEE
Poman 98,37 181 0,001  14E-02 008 0,136 0,7 9,78
AB* 9592 71 0,004 -6,6E-05 0,06 0,006 2,5 0,009
Fe2* 9589 70 0,004 0,0E+00 0,04 0,003 1,8 0,005
SO 9855 204 0,001 58E-05 049 0,001 3,0 0,003




Phu luc 14. Méi quan hé giita cac dic tinh cta dat dudi tan rimg trong Ban tring.
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Théng ké N P K Al Fe SO4

r 0373 0421  0.622  -0282  -0.654  -0.689

SCI Pa 0.072  0.040  0.001  0.182  0.001  0.000
n 24 24 24 24 24 24

r 1 0.740  0.828  0.165  -0.027  -0.153

N Pa 0.000  0.000  0.442 0902  0.474
n 24 24 24 24 24

r 1 0.669  -0.148  -0.292  -0.287

P Pa 0.000  0.490  0.167  0.173
n 24 24 24 24

r 1 0.036  -0.358  -0.544

K Pa 0.869  0.086  0.006
n 24 24 24

r 1 0.774  0.600

Al Pa 0.000  0.002
n 24 24

r 1 0.834

Fe Pa 0.000

n

24
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Phu luc 15. Méi quan hé giira cac dic tinh cia nude dudi tan rimg trong Ban tring.

Théng ké Min Al Fe SO

r -0,769 -0,811 -0,820 -0,672

SCI Pa <0,01 <0,01 <0,01 <0,01
N 15 15 15 15

r 1 0,950 0,936 0,967

Miin Pa <0,01 <0,01 <0,01
N 15 15 15

r 1 0,991 0,915

Al Pa <0,01 <0,01
N 15 15

r 1 0,908

Fe Pa <0,01
N 15
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Sinh trwéng ciia rirng Ban tring trén 1ap dia I theo thoi gian

Plagse Zy ",

"W "‘,fu

6 thang sau khi trong 1 nam 2 nam 3 nam

Sinh truéng ciia rirng Ban tring trén 1ap dia II theo thoi gian

6 thang sau khi trong 1 nam 2 nam 3 nam 4 nam

Sinh truwéng cia rirng Ban triing trén 1ap dia II theo thoi gian
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