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ABSTRACT

Soil physical degradation can be occurred under crop production because of
excessive and imbalance inorganic fertilizer application. Among them soil
water capacity and soil structural stability are important parameters that
used for evaluation the physical soil fertility. The objective of this study was
to evaluate the effects of organic manure effects on soil water capacity and
soil structural stability on several soil types. The soil samples were collected
from fields that are cultivated with pepper, vegetable in Mekong Delta, Binh
Duong and Da Lat. The measurement of these effects done by quantifying
some soil analyses of soil samples were taken at two depths (0-10 and 10-20
cm). According to the results of statistical analysis, soil structural stability
(SA) significantly changes on two different land managements at surface soil
layers (0-10 cm) in the organic manure mixed inorganic fertilizer treatment
compared to inorganic fertilizer treatment while the water holding capacity
and available soil water content were only found with higher value in the
organic manure mixed inorganic fertilizer treatment for peper, vegetable and
pomelo cultivation.

TOM TAT

Canh tdc trong thoi gian dai chi sir dung phdn vé co, tinh chdt vat ly dat c6
thé chuyén bién theo chiéu huéng bat lpi cho cdy trong. Trong khi do, dac
tinh gitt nuwoc cua dat va do bén cau tric dat luén dwoc cac nha khoa hoc
quan tam khi danh gia do phi vat Iy dat. Dé tai dwoc thwc hién nham nghién
cieu anh huong ciia phdn hitu co lén kha ndng giit nuwde va dé bén cdu tric
ciia ddt trong cdy an trdi, cdy tiéu va rau mau trén cdc logi ddt khdc nhau ¢
dong bang séng Ciru Long, Binh Dwong va Pa Lat. Két qua phén tich dat va
thong ké cho thdy cdc diém thi nghiém c6 chdt hitu co trong dat thuc loai
nghéo dén trung binh-khd (1,3% - 4,8%). Khi bén phén hitu co két hop véi
phdn vé co véi liéu lwong cdn doi thi do bén cdu tric & tang dat mat (0-10
cm) ciia cdc diém thi nghiém dwoc cdi thién va khdc biét c6 y nghia so véi dat
chi sir dung phan héa hoc theo ky thudt canh tac ciia néng dan. Trong khi am
dg thé tich Ién nhdt cua dat va am d¢ ddt hitu dung cho cdy trong dwoc cdi
thién doi véi dat trong cdy an trdi, cdy rau va tiéu, chwa ghi nhdn sw cdi thién
6 ¥ nghia trén ddt trong cdy ldy ci nhw ddu phong va gieng.
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1 MO PAU

Kha ning giir nudc va cung cap nude hitu
dung cua dat cho ciy trong va do bén cdu tric
dat 1a nhitng ddc tinh vat ly dugc xem nhu chi
thi ctia chat luong dat dai (Doran and Parkin,
1994). Hién nay, viéc it hodc khong sir dung
phén hitu co trong canh tac noéng nghi¢p da lam
cho d6 phi ctia dat dan dan bi thoi hoa, dat tro
nén chai cirng, nén dg, mat cAu trac dan dén han
ché sy phat trién cua bo ré, giam luong nude
hiru dung, giam su thoang khi trong dat va anh
hudng t6i nang suat cay trong (Swan, 1999).

Viéc str dung phan héa hoc ngay cang phd
bién 1am cho dét ngdy cang trd nén suy thoai,
nhat 12 cac ving chuyén canh cdy an trai, dat
cang bi nén dé, bac mau (V6 Thi Guong, 2005).
Vi viy, viéc phat trién nong nghiép bén viing
doi hoi phai c6 phuong phap st dung va quan
ly dat dai phu hop trong d6 chat hiru co can
dugc quan tim trong viéc sir dung dét.
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Chat hiru co c6 vai tro quan trong trong viéc
nang cao va cai thién do phi cua dit, c6 anh
huong dén cac déc tinh 1y, héa, sinh hoc va la
ngudn cung cap dinh dudng cho ciy trong
(Wander, 1994; Stevenson, 1982). Do d6, viéc
nghién ctru anh hudng cia phan hitu co 1én tinh
chat vat 1y ciia dat 1am co sé khoa hoc cho viéc
khuyen cao néng dan s dung phén hiru co rong
rdi trong san xuat nong nghiép 1a rat can thiét,
nhim nang cao ndng suét cay trong, duy tri d6
phi nhiéu dit va bao vé moi truong.

2 PHUONG PHAP NGHIEN CUU

Céac mau dét dugc ldy ¢ tAng mit canh tac 0-
10 cm va 10 - 20 cm trén cac diém thi nghiém
duoc bd tri khéi hoan toan ngdu nhién ngoai
ddng rudng véi hai nghiém thire (NT). NT 1:
chi bon phéan vo co theo tdp quan ctia nong dan
va NT 2: bon phan v6 co can d6i két hop véi
bén phan hitu co bd bun mia c6 ching ndm
Trichoderma (Bang 1).

Bang 1: Ciy trong, dia diém nghién ctru va cic nghiém thirc liy miu dat

Ciy trong__ Dia diém Nghiém thirc iy miu dit
Ticu Huyén Phu Gido ~ NT1: 175gN- 225gP,05- 100gK,0/ ’géc . )

— tinh Binh Duong NT2: 200gN- 80gP,05- 200gK,0 két hop vdi bon 20 kg/goc phan hitu co
Bubi Huyén Chg Lach ~ NT1: 600gN- 54gP,0s- 500gK,0/ goc . ,

— tinh Bén Tre NT2: 118gN- 150gP,0;5- 90gK,0/gdc két hgp véi bon 20kg/goc phan hiru co
Sip lo Thanh pho Pa Lat  NT1: 200gN- 180gP,0s- 200gK,0/goc . ]

—tinh Lam Pong  NT2: 150gN- 90gP,05- 120gK,0/gdc két hgp véi bon 10tan/ha phan hitu co
Gimg Huyén Cho Méi NTI1: 125N- 125P,0;- 60K20/’ha )

— tinh An Giang NT2: 80N-60P,05- 120K,0 két hgp vai bon 10tan/ha phan hitu co

A N Huyén Moc Héa ~ NT1: 100N- 90P,05- 20K,0/ha

bau phong

— tinh Long An NT2: 50N- 60P,0s- 60K,0 két hop véi bon 7 tin/ha phan hitu co

Mau dat dugc sir dung dé phén tich cac chi
tiéu vat ly nhu thanh phan co gidi, d6 bén cau
trac, am do thé tich 16n nhat cua dat, am do dat
Bang 2: Cac chi tiéu va phwong phap phéan tich

hﬁ'p dung va cac chi tiéu hoa hoc nhu pHyo,
chat hitu co (Bang 2).

Chi tiéu Don vi Phwong phap phin tich
pHino - trich bang nudc ty 16 1: 5 va do bang pH ké
Chat hitu co % phuong phap Walkley Black

Thanh phan co gidi %
D0 bén cau trac -

Am do thuy dung % v/iv
Am d6 diém héo % VIV
Am d6 hitu dung % vIv

dng hut Robinson va dugc phan cap theo USDA/Soil Taxonomy
ray udt va ray kho (De Leenheer and De Boodt, 1959)

phuong phap Sandbox véi pF=2

hé thong noi nén ap suat voi ap luc 15 bars (pF=4,2)

am d6 thuy dung - 4m d6 diém héo

’Chu’ong trinh MSTATC duogc su dung dé
thong ké va danh gia so liéu thi nghiém.

3 KET QUA VA THAO LUAN

3.1 Pic tinh dit tai cac diém nghién ciru

Két qua phén tich ¢ bang 3 cho thiy gi tri
pH cua dat tai cac diem thi nghiém & dong bang
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song Ciru Long khéa chua; pH tai cac diém thi
nghiém gung tai huyén Chg Mdi — tinh An
Giang, ddu phdng tai huyén Moc Hoa — tinh
Long An, budi tai huyén Chg Lach — tinh Bén
Tre dao dong tir 4,3 - 4,8 dugc danh gia & mirc
chua trung binh. pH tai diém thi nghiém tiéu tai
huyén Phu Gido — tinh Binh Duong ting mit 13
5,8 va tang 10- 20 cm 13 6,0 dugc danh gia gan
t6i hao. Thi nghiém stp lo tai Thanh phd Pa
Lat — tinh Lam Dong c6 pH dao dong tir 6,5-
6,8 dugc danh gia 1a t6i hao, thuan loi cho sy
sinh truéng va phat trién cua sap lo.

Ham lugng chét hitu co trong dét tai tat ca
cac diém thi nghiém ¢ tang mat 0- 10 cm va
tf?lng 10- 20 cm dao dong tur 1,3% dén 4,8%,
dugc danh gia 1a thip hon muec tdi hao 5% (Olk
et al., 2002, 2007). Trong d6 ham lugng hitu co
tai cac diém thi nghiém sup lo tai Thanh phé ba
Lat thap nhat dao dong tr 1,3% - 1,7% & tang
mat va tang dudi tang mat.

Bang 4: Thanh phén co giéi tai cac diém thi nghiém
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Bang 3: pH va phén trim chit hitu co ciia dit tai
cac diém thi nghiém

Cay Dj siu ting pHuo  Chit hiru
trf‘)ng dit (cm) co (%)
Ticu 0- 10 5,8 3,0
10-20 6,0 2,8
bau 0- 10 4,4 3,0
phéng 10-20 4,6 2,9
Siip Io 0- 10 6,8 1,7
10-20 6,5 1,3
Gimg 0- 10 4,3 32
10-20 4,8 3,6
Budi 0- 10 4,8 4,8
10-20 4,5 4,1

Dit thi nghiém gimg tai Chg Méi c¢6 thanh
phan sét cao nhit, theo phan loai cia USDA
dat c6 thanh phan co gidi 1a sét, dat thi nghiém
buoi tai Cho Lach phan loai 1a sét pha thit, dét
tai thi nghiém ti€u tai Binh Duong la thit pha
sét. Dat thi nghi¢ém dau phong tai Moc Hoa va
sup lo tai Pa Lat c6 thanh phan co gi6i 1a thit
trung binh (Bang 4).

Céy trong P sau ting dit (em)  Cat (%)  Thit (%) Sét (%) Phan loai (USDA.)
Tiéu 0- 10 37 29 34 Thit pha sét
10- 20 35 30 35  Thit pha sét
Dau phong 0- 10 16 63 21 Thit trung binh
j j 10- 20 23 62 15 Thit trung binh
Sip lo 0- 10 19 60 21 Thit trung binh
10- 20 18 61 21 Thit trung binh
Gimg 0- 10 9 37 54 Sét
10- 20 7 40 53 Sét
Budi 0- 10 0,4 52 47,6  Sét pha thit
10- 20 0,4 53 46,6  Sét pha thit

3.2 Hiéu qua ciia phén hiru co trong viéc cai
thi¢n tinh chat vat Iy dat
3.2.1 Am dg hitvu dung va am d¢ thé tich lén
nhat cia dit

Am d6 hiru dung va 4m do thé tich 1on nhét
clia dat lién quan dén van dé quan Iy nudc tudi
cho cay trong. Dt c6 kha nang gitr nudc cang
cao s& gilp giam sd lan tudi/vy, tiét kiém
chi phi tuéi dong thoi tranh hién twong truc
di, chay tran s€ lam rtra tréi dinh dudng va
x61 mon.

Két qua phan tich dugc trinh bay ¢ Bang 5
cho thdy tdng 0-10cm cia cac diém thi nghiém
trong tiéu, budi va sip lo, nghiém thirc bon
phan hiru co két hop véi phan héa hoc can ddi
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c6 am do thé tich 16n nhat va am do dat hiu
dung cao hon va khac biét c6 y nghia so vdi
nghi€m thirc chi bon phan hoa hoc khéng bon
phan hitu co theo tap quan ctia nong dan.

Am d6 thé tich 16n nhét cua dat & nghiém
thc khoéng bon phan hitu co cta diém thi
nghiém tiéu 1a 30,7% thip hon c6 ¥ nghia so
v6i nghiém thirc ¢6 bon hitu co (33,7%), tuong
tu voi thi nghiém budi nghiém thirc khong bon
phan hitu co c6 4m do thé tich 16n nhit 1a
41,8% thap hon so v&i nghiém thirc bén phan
hitu co (47,5%), thi nghiém sup lo nghi€m thirc
khong bon phan hiru co va ¢6 bén phan hitu co
4m do thé tich 16n nhit cua dat lan luot la
40,6% va 45,4%.
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Bang 5: Am d9 thé tich 16n nhit va 4m d¢ dét hitu dung caa dat

Do sdu tang

Am dd thé tich 16n nhat

Am d dat hiru dung

Céy trong dit (em) (% thé tich) (% thé tich)
Khong bén hiru co Bon hiru co Khong bén hiru co Bén hiru co
Tieu 0-10 30,7b 33,7a 13,8x 16,6y
10- 20 31,1a 32,3a 13,1y 12,4y
A 0-10 36,2a 33,la 223y 255y
Dau phong 10- 20 29.8a 30,9a 18,0y 189y
Sip lo 0-10 40,6b 45.4a 30,1x 35,1y
10- 20 43,0a 43 5a 31,1y 32,0y
Gimg 0-10 41,9a 42,1a 179y 18,4y
10- 20 39,1a 40,7a 13,8y 16,1 y
Bubi 0-10 41,8b 47,5a 18,7x 25,8y
10- 20 42.3b 47,0a 15,7x 212y

(Trén moi hang ciia tirng chi tiéu cdc chiv giong nhau khong khdc biét vé mdt thong ké voi mirc ¥ nghia 5%).

Su khéac biét c6 thé dugc giai thich 1a do chét
hiru co co thé giit dwoc lwong nude 16n gap
nhiéu 1an khéi lugng ciia chung, ngoai ra chat
hiru co con gitp ting d6 xdp va cai thién cau
trac cta dat do d6 khi duoc bon vao trong dat
gitip dit ting kha ning giit nudc (Schjonning et
al., 1994).

Tuong tu, két qua cho thiy 4m d6 dit hitu
dung cia cac nghiém thic bon phén hitu co tai
cac diém thi nghiém ti€u, budi, sup lo cao hon
va c6 khac biét y nghia so voi cac nghiém thirc
khong bon phan hitu co. Nghi€ém thuc khong
boén phan hiru co cia diém thi nghiém tiéu Ia
13,8% thdp hon c6 ¥ nghia so v&i nghiém thirc
¢6 bon hitu co (16,6%), nghiém thirc khong bon
hiru co & thi nghiém budi c6 4m d6 hitu dung la
18,7% thap hon c6 ¥ nghia so v&i nghiém thirc
¢6 bon hitu co (25,8%). Am do hiru dung
nghiém thtrc khong bon hitu co tai thi nghiém
sup lo 1a 30,1% thap hon nghiém thirc c6 bon
phén hitu co (35,1%).

Riéng tang 10 - 20 cm cua thi nghiém buai,
nghiém thirc bon phan hitu co két hop voi phan
hoa hoc c6 4m do thé tich 16n nhit (47,0%), 4m
dd hitu dung (21,2%) cao hon khac biét c6 ¥
nghia so v&i nghiém thirc chi bon phan hoa hoc
khong bon phan hiru co lan luot 14 42,3% va
15,7%. Tang 10-20 cm cia cac diém thi nghiém
con lai am d¢ thé tich 1on nhat va 4m do hitu
dung chua tim thdy su khac biét giira nghiém
thirc bon phan hitu co va nghiém thiac khong
bon phén hitu co do phan hitu co chua tac dung
dang ké & tang 10 - 20 cm. So v&i tang dat 0 -
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10 cm thi am d6 hitu dung cia tang dat 10 - 20
cm thip hon do ham luong chét hitu co thip
hon (Bang 3), vi véy, can khuyén cao nong dan
sit dung phéan hitu co lau dai dé cai thién kha
nang gitt nude va cung cip nude cua dat.

Tang dat 0 — 10 cm cua thi nghiém céy c6 cu
nhu dau phong, gung va tang dat 10 — 20 cm
clia tit ca cac dlem thi nghiém (ngoai trir thi
nghiém buoi) co6 4m do thé tich 1on nhit va 4m
d6 dat hiru dung khong khac biét giita nghiém
thitc bon phan hitu co va nghiém thic khong
bon phan hitu co. Pidu nay c6 thé 1a do lugng
phan hitu co bon chwa du nhiéu dé cai thién kha
ning gitr nudc cua dat, do kha ning bi nén dé &
tang d4t bén dudi cao hon va phan hitu co dugc
bon viii va tac dung chu yéu & tang dat mat.

Két qua phan tich con cho thiy 4m do thé
tich 16n nhat tai cic diém thi nghiém déu thap
(duédi 50%), dac biét nhiing loai dat co thanh
phan co gidi thd (nhidu cat), 4m do thé tich 16n
nhit va am d¢ dit hiru dung bi han ché, vi vay
kha nang bi kho han thuong xuyén dbi vai cay
trong s& xay ra, doi hoi s6 1an tudi/vu s& nhidu
hon, 1am tang chi phi san xuét. Vi vay dé cai
thién ddc tinh gilt nwdc va cung cap nudc cua
dat can phai bon phan hitu co thudng xuyén va
lau dai qua mdi vy canh tac.

3.2.2 D¢ bén cdu tric dit

Do bén ciu trac dat 1a mot trong nhitng chi
tiéu quan trong danh gia chét luong dat dai vé
mat vat 1y. Do bén cau trac ciia dat phan anh
mirc do lién két cua cac phan tir co gidi dé tao
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thanh cac doan lap c¢6 duong kinh 16n va bén
vitng véi nhitng tac dong co hoc. Cac doan lap
lién két t6t co kha nang git chat dinh dudng,
gili nude tot hon, dit 6 clu trac tot, do Xép cao
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thuén loi cho su phat trién cua ré, tranh su
dong vang trén bé mat do tdc dong ctia mua
hoac do tudi.

B Khong bon hiru co

140 - £l Bén phan hiru co
a
120 ~
b
P 100
bén g | a b 2
cau b
tric 60 - a
a
Q) 4o - b b
20 A
0 ‘
Ti€u Pau phong Sup lo Gung Budi
Cay trong

Hinh 1: P4 thi d9 bén cAu tric cic diém thi nghiém tang 0 - 10 cm

Két qua phan tich d6 bén cdu trac tang 0-10
cm dugc trinh bay ¢ hinh 1 cho thay tit ca cac
diém thi nghi€ém buoi, sup lo, gung, ti€u, ddu
phong, cac nghiém thirc bon phan hitu co két
hop v6i phan vo co can ddi co do bén cao hon
va c6 khac biét y nghia so véi cac nghiém thirc
chi bon phan hoa hoc theo néng dan. P bén
chu tric nghiém thic khong bén phan hitu co
ctia thi nghiém budi 1a 96,4 thap hon c6 ¥ nghia
so voi nghiém thirc ¢6 bon hitu co (117,5); thi
nghi¢m stp lo nghi€ém thirc khéng bén phan
hitu co ¢6 dd bén chu trac 32,0 thép hon so véi
nghiém thtc c6 bon hitu co 40,1; thi nghiém
gimg nghiém thtrc bon phan hitu co do bén ciu
tric 74,4 cao hon nghiém thirc khong bon hitu
co 67,3. Tuong tu, 6 bén cu trac nghiém thic
bon phan hitu co thi nghi€ém déu phong 1a 45,6
cao hon so véi nghiém thirc khong bon hitu co
36,6; thi nghiém ti€u nghiém thitc bon phéan
hitu co d6 bén ciu trac 71,0 cao hon so véi
nghi¢m thtrc khong bon phan hiru co 59,5. Su
cai thién do bén cdu trac cla dat & cac thi
nghiém duoc giai thich 1 do chat hitu co ¢ vai
tro lién két cac hat dét lai v6i nhau nén trong
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dat ham luong chét hiru co duoc ting cuong s&
c6 tac dung gin két cac phan tur dét lai v6i nhau
lam cho dat khong bi nén chat va co cAu trac
t6t. Viéc bon nhiéu va khéng can ddi phan vo
co theo cach bén cua nong dan di lam dat mat
cAu triic, 1am suy giam su phat trién cta vi sinh
vat dat din dén d6 bén ciu tric c¢6 xu hudng
giam hon so v&i bon phan can déi két hop véi
phén hitu co.

Qua két qua phan tich cho thiy do bén cau
tric tang 0 - 10 cm cua thi nghiém budi cao
nhit va thip nhét 13 thi nghiém stp lo 1a do do
bén ciu trac phu thudc vao ham lugng chét hiru
co va sa ciu dat. Sa cAu dit tai thi nghiém budi
la sét pha thit so vdi sa cAu thit trung binh cia
thi nghiém stp lo, ham luong hitu co ting mit
tai thi nghiém budi 1a 4,8% cao hon ham lugng
hiru co tai thi nghiém sup lo (1,7%). Tai cac
diém c6 do bén céu trac thap can tiép tuc bon
phan hiru co lau dai dé cai thién va nang cao do
bén ciu tric.

Két qua phan tich do bén ciu truc ting 10 -
20 cm cho thay, tat ca cac diém thi nghi€ém do
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bén cdu trac bién dong tir 19,39 dén 108,65

va chua co6 khac biét théng ké giita hai

nghiém thic c6 bon hitu co va khong bon hiru

co (Bang 6).

Bing 6: D) bén céu tric ¢ cic diém thi nghi¢m
tang 10- 20 cm

P bén nghiém D) bén

Céy trong thirc khong  nghiém thirc
bén hitu co™  boén hiru co ™

Tiéu 46,55 55,96
Buai 93,49 107,95
Rau 27,45 30,70
Gung 64,65 69,44
Déu phong 35,29 38,66

"+ khac biét khong cd y nghia thdpg ké ¢ mirc 5% 0 2
nghiém thirc cua tung logi cdy trong.

Nhu vay, phan hitu co cai thién dugc do bén
tang mit ctia hau hét cac diém thi nghiém, tang
10- 20 cm chua thiy su khac biét. Tang 10- 20
cm do bén thip hon so véi tang 0- 10 cm do
kha nang dét bi nén d& ¢ tang bén dudi cao hon
va tac dung ciia phan hitu co trude hét chu yéu
& tang mat.

4 KET LUAN

Khi bén két hgp phan vo co can dbi véi
phan hitu co liéu lugng 20kg/gdc ddi véi cay
tiéu va buoi, 10 tin/ha d6i v6i cay sip lo va
gimg, 7 tAn/ha dbi voi ddu phong thi do bén cdu
trac & ting dat mat (0-10 cm) cua cac diém thi
nghiém dugc cai thién tdt so voi dat chi sir dung
phén hoéa hoc theo cach bén cua ndng dan.
Trong khi 4m d¢ thé tich 16n nhat va am d6 hitu
dung cua dat dugc cai thién ddi voi dat tréng
cdy an trai, sup lo va tiéu, chua ghi nhan sy cai
thién 4m do thé tich 16n nhit va 4m d6 hiru
dung cua dit trén dat trong cay ldy ci nhu dau
phong va gimg. Du tang dat 10 — 20 cm am do
thé tich 16n nhét, 4m do hitu dung va do bén chu
trac cua hau hét cac diém thi nghiém chua thé
hién duogc sy khac biét gitta nghiém thirc c6 bon
va khong bon hitu co nhung dét co khuynh
hudng duoc cai thién cac déc tinh nay.
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