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ANH HUONG CUA PHAN HU'U CO VA VO CO DEN HOAT
PONG VI SINH VAT PAT VUON DUA TRONG XEN
CACAO TAI HUYEN CHAU THANH - BEN TRE

Tét Anh Thu, Vé Hoai Chdn va Vo Thi Guong'
ABSTRACT

The objective of this study was to evaluate the effect of bio-organic and inorganic
fertilizers on the improvement of soil microbial activity in coconut-cacao intercrop at
Chau Thanh- Ben Tre. Fives treatments were arranged to compared the effect of bio-
organic compost in combination with low dose of inorganic fertilizer and inorganic
fertilizer on the microbial density, microbial cellulose degradation and enzyme catalase.
At the early stage, 30 days after amendment, inorganic fertilization showed the highest
density of total micro-organism but lower microbial cellulose degradation and catalase
enzyme activity (P<0.001) compared to bio-organic in combination with low inorganic
fertilizers. At 90 days after amendment, soil micro-organisms density, microbial
cellulose degradation and catalase enzyme activity were significantly high (P<0.001) in
bio-organic amendment in comparision to inorganic treatment. This result showed that
bio-organic amendment in combination with low dose of inorganic fertilizer has positive
effect on improvement of soil microbial density soil microbial activity, microbial cellulose
degradation, catalase enzyme activity, and therefore can increase nutrient supplying
from soil.

Keywords: Soil microbial activity, microbial cellulose degradation, catalase enzyme
activity, bio-organic fertilizer, inorganic fertilizer

Title: Effects of bio-organic and inorganic fertilizer admendment on soil microbial
activity in coconut-cacao intercrop at Chau Thanh- Ben Tre

TOM TAT

Pé tai duoc thuc hién nham muc dich danh gia hiéu qua cua viéc sir dung phan bon hitu
co va vo co hop Iy dén viéc cai tao do phi nhiéu dat vé mdt sinh hoc dat thong qua viéc
danh gid tong vi sinh vat, vi sinh vt phin hiy cellulose va hoat déng ciia enzyme
catalase. Thi nghiém gom c¢é 5 nghiém thirc so sanh gitta si dung chi phdn bén vé co
theo cdc liéu luong khac nhau voi nghiém thirc sir dung phan bon hitu co két hop vé co
leong thap. Két quad thi nghiém cho thay vao giai doan 30 ngay sau khi bon phan, bon
hoan toan phdn vé co co tong mdt so vi sinh vdt trong ddt cao nhat va khac biét c6 y
nghia so véi viéc bén phin vé co két hop véi phan hitu co. Tuy nhién, mdt s6 vi sinh vit
phéin huy cellulose va hoat dé ciia enzyme catalase thdp hon ¢6 ¥ nghia so véi cdc
nghiém thirc bén hitu co két hop véi phin vé co lwong thdp. Vao giai doan 90 ngay sau
khi bon phan téng vi sinh vdt trong dat, mat $6 vi sinh vdt phdan huy cellulose va hoat do
enzyme catalase trong ddt ¢ cdc nghiém thirc sir dung phdn vé co déu thap hon va khdc
biét c6 y nghia thong ké so véi cac nghiém thirc bén phan hitu co két hop vé co lwong
thap. Do dé bon phan hitu co két hop vé co lwong thap giup gia tang hoat do enzyme
catalase, mdt s6 vi sinh vit phan huy cellulose trong ddt gia tang, tang t6ng s6 vi sinh vt
trong dat, dwa dén tang kha nang khodng hod chat hitu co trong ddt, tang kha nang cung
cap dinh dwéng tir dat.

Tir khéa: Hoat dp enzyme catalase, mdt sé vi sinh vit, vi sinh vit phin huy cellulose,
phan hitu co sinh hoc, phin voé co
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1 GIOI THIEU

Su phat trién va hoat dong cua vi sinh vat dat anh huong rat 16n dén chat lugng
dat, su phat trién cua cdy trong (Hill et al., 2000). Theo Ademir et al. (2009) vi
sinh vét dat gop phan quan trong trong viéc danh gia chat lugng dat. Mot trong
nhing chirc ning quan trong ciia vi sinh vat dat 1a chuyén hoa chat hitu co trong
d4t va tham gia vao cac chu trinh chuyén hoa carbon, dam, lan...(Melero et al.,
2005 va Ademir et al., 2008). Do d6, ¢ thé danh gia chat lwong dét, do phi cta dat
dya vao mat sb vi sinh vat dat va hoat dong vi sinh vat dat (Doran et al., 1994;
Deng va Tabatabai, 1997). Thong thuong, hoat dong vi sinh vt dét duge xéc dinh
thong qua ho hfip dét hodc do hoat dong cua enzyme dugc tiét ra trong dat nhu
enzyme amalyse, urease, catalase.. .(Bergstrom ez al., 1998). Vi vay, enzyme dat
va hoat dong sinh vét dat duge xem 13 nhan t6 chi thi dung dé quan ly va danh gia
chit luong dat. Két qua nghién ciru cho thdy ham lugng chat hiru co, dam tong s6
¢6 anh huong tryc tiép dén do hoat dong enzyme dehydrogenase va enzyme
catalase (Frankenberger va Dick, 1983; Garcia-Gil ez al., 2000; Lili Zhang e al.,
2009). Cac nghién ctru gan day cho thay cac vuon cay 1au nam da c6 sy bac mau
dat, nang suat trai suy giam, can thiét quan ly dinh dudng hop ly, nhét 13 ting
cuong ham luong chat hiru co trong dat (Vo Thi Guong et al., 2009; V& Thi
Guong et al., 2010). Nghién ciru anh huong cua viéc tdc dong phan hitu co va
phan vo co tren dat trong xen cacao trong vuon dira nham khang dinh nhing loi
thé cta viéc bon phan hiru co két hop v6i phan vo co trong tic dong dén sy cai
thién d6 phi nhiéu dat v& mat sinh hoc dat.

2 PHUONG PHAP THi NGHIEM

2.1 B6 tri thi nghi¢m

Thi nghiém dugc bd tri tai xi An Khanh, huyén Chau Thanh tinh Bén Tre. Thi
nghiém dugc bb tri theo thé thirc hoan toan ngau nhién. Vi 5 nghiém thirc va 4
1an 13p lai. Cac nghiém thirc phan bon cung cap trén moi cdy cacao véi dién tich
dit theo tan 14 ciia cay 1a khoang 12m”. Lugng phén vé co dugc tinh theo don vi la
g/cdy. Nghiém thurc thi nghiém dugc trinh bay ¢ bang 1.

Céc nghiém thic bon nén 2kg voi cho mdi cdy tuong tmg véi 1.6 tan/ha va 19
tan/ha phan hiru co (24kg/cay). Phan hiru co va voi dugc boén vao dau vy. Thanh
phan phén hitu co vi sinh gém hén hop cua 20% phén cic + 20% ba bun + 60%
xac mia @ voi nAm Trichoderma (ché pham Trichderma duoc sir dung theo hudéng
dan trén bao bi). Phan bon vo co duge cung cap vao hai thoi diém ddu mua mua va
cudi miia mua.

Béng 1: Lwgng phén bén trong cac nghiém thirc thi nghiém

N P,0s K;O Phin hiru co

Stt Nghiém thirc A A
g/cay Kg/cay
1 Dbi chung bon theo néng dan (str dung phan don) 628 327 64 -
2 Boén phan hdn hop theo Khuyén cdo Trung Tam 200 200 150 -
khuyén nong Bén Tre (NPK 20-20-15)

3 Bon phan don vo co theo khuyén céo 200 70 300 -

4 Phan hitu co vi sinh c6 bd sung b sung nim 100 35 150 24
Trichoderma + 50% phan don vd co

5 Phén hitu co vi sinh ¢6 bd sung ndm Trichoderma 150 52.5 225 24

+ 75% phan don vo6 co
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2.2 Thu thip miu dit va phén tich

Mau dit dugc thu vao 3 thoi diém: Trude khi bd tri thi nghiém tién hanh thu mau
trén bon liép thyc hién thi nghiém. Mdi 1iép thu 05 mau tron déu thanh mot mau
tong hop. Vao 30 ngay sau khi bén phan va 90 ngay sau khi bon phan, 1iy mau
theo timg nghiém thirc. Mau dat dugc dung dé phan tich cac chi tiéu hoa hoc dét,
dinh dudng trong dat va mat sb vi sinh vat.

Phirong phdp thu mau ddt

Mau dat duge thu ngau nhién & do sau tr 0 - 30 cm dat & téng mit tron déu, mang
vé phong thi nghiém dé kho tu nhién trong khong khi, nghién min qua rdy 0.5 mm
ding dé phan tich mot s céc chi tiéu hoa hoc dét pH trich bang nudc, chat hitu co,
lan téng $6... d6i v&i mau dau vu. Chi tiéu sinh hoc dat nhu ezyme catalase, téng vi
sinh vat va vi sinh vat phan huy cellulose dugc theo doi theo thoi gian (30 ngay
sau khi bon phan va 90 ngay sau khi bon phan).

Phurong phdp phan tich mau ddt

Chi tiéu hod hoc dat: pH dat duoc do bang pH ké voi ti 18 ly trich 1: 2,5 (dat:
nudc), Chét hiru co (CHC) x4c dinh theo phuong phap Walkley — Black: oxy hoa
bang H,SO, dam dic K,Cr,05, chudn do bang FeSO,. Lan dé tiéu duoc xac dinh
theo phuong phap Olsen: trich dat véi 0,5M NaHCO;, pH 8.5, ty 1¢ dat /nudc:
1:20. Lan téng sb trong dat duoc cong pha bé“mg H,SO.,dd - HCLO,, hién mau theo
phuong phap acid ascorbic va so mau trén may so mau ¢ budc song 880 nm. Dam
tong s6 duoc xac dinh theo phuwong phap chung cat Kjeldahl mau dat duoc cong
pha véi hon hop H,SO, dam dac K,SO, — CuSOy4- Se theo ty 1¢ 100-10-1. BDam
hiru dung trong dat dugc ly trich bang KCI 2N, ham lugng dam c6 trong mau sau
khi ly trich dugc xac dinh bang phuong phap so mau (Weather, 1967 va Katrina et
al., 2001). Kha ning trao ddi cation cua dat (CEC) duoc trich bang BaCl, 0.1M va
chuan o véi EDTA 0.01M

Chi tiéu sinh hoc dat Mat s6 vi sinh vét dugc xac dinh bang phuong phap xac dinh
gian tiép sd lugng té bao thong qua cach dém sé luong khuan lac moc trén moi
truong thach. Mai trudng tong hop TSA (Trypton Soya Agar) duoc ding dé xac
dinh tong vi sinh vat trong dat. Moi trudng Hutchinsion - Clayton c6 bd sung
thém 1% CMC (Carboxyl Methy Cellulose) ding dé nudi cdy va xac dinh mat s6
vi sinh vat phan huy cellulose (Subba Rao, 1984 va Ulrich et al., 2008).

Hoat d¢ enzyme Catalase: Xac dinh hoat d§ enzyme catalase (CA) theo phuong
phap Ladd (1978) va Nazan Uzun and Refik Uyandz (2011). Can 5 g mau dat u véi
10 ml dung dich dém phosphate buffer (pH, 6.8) va 5 ml 3% H,O, (chat nén). Thé
tich Oxy thoat ra trong khoang thoi gian 3 phut tai nhiét d phong duoc xac dinh
qua hé théng éng nghiém hinh chir U.

2.3 Xir Iy s6 liéu

Phan mém Excel dugc dung dé xur 1y s6. SO liéu dugc phan tich ANOVA bang
phin mém théng ké MSTATC, so sanh trung binh nghiém thirc sir dung phép thir
LSD ¢ mtrc y nghia 5%.
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3 KET QUA THAO LUAN

Két qua phén tich mot s6 dic tinh hoa hoc dat dau vu (Bang 2) cho théy pH dat
thap, b1en dong trong khoang 4,6. Dat ¢6 pH <5,5 c¢6 thé anh hudng bat loi den sur
phat trién cua cay trong (Soil Survey Staff, 1993 va Batjes, 1995). Dam téng so,
chat hiru co, 1an tong s6 va lan hitu dung, kha ning trao ddi cac cation va dam hiru
dung trong dat bién dong trong khoang thdp (Thang danh gia cua Bruce
Euroconsult, 1989). Ham luong dam hitu dung trong dat thap hon so voi khuyén
cao 1a 20-30 mg/kg (Marx et al., 1999). Qua két qua phén tich cho thdy dat vuon
dira trdng cacao xen trong thi nghiém la dat nghéo dinh dudng, can tac dong quan
1y dinh dudng hop 1y dé cai thién d6 mau md cua dat.

Bing 2: Mt s6 dic tinh hoa hoc dat trwde khi bd tri thi nghi¢m

stt Chi tiéu phéan tich K&t qua phan tich
1 pHmo dat tuoi (1:1) 4,60 + 0,29

2 Ns(N%) 0,13 + 0,01

3 Ps(P%) 0,02 + 0,001

4  CEC (cmol/kg) 13,83 £ 0,29

5 CHC(C %) 1,47 +£0,07

6 N hiru dung (mg NH;-N + NO;-N/kg) 10,54 + 0,32

7 P hitu dung (mg P/kg) 4,54 £0,31

(Gid tri trung binh + stdev, voi n=4)
3.1 Anh hwéng ciia phén hiru co va vo co dén mat so vi sinh vat dit
3.1.1 Tong so vi sinh vdt trong dat

Két qua phan tich cho thdy c6 su thay d6i mat s vi sinh vét theo thoi gian & tat ca
cac nghiém thirc (Bang 3). Giai doan 30 ngay sau khi bon phan (SKBP) tng vi
sinh vat trong dat cao nhit & nghiém thirc bon phan theo khuyén cao, khong khac
biét voi nghiém thire st dung luong N cao cua ndng dén. Céac nghiém thirc bon
luong thap va phan hiru co vi sinh ¢6 tong s6 vi sinh vét dt thap, khac biét co y
nghia théng ké. Dén 90 ngay SKBP, vi sinh vt trong dat phat trién manh & cac
nghiém thirc c6 lugng phén thap, can dbi hon va dic biét phat trién manh ¢ nghiém
thirc bon phan hitu co vi sinh, du ¢6 giam 25- 50% phan v6 co. Ket qua phén tich
cho thay phan hiru co vi sinh ¢6 hiéu qua t6t trong phat trién mat sb vi sinh vat dat.
Su gia ting mat sb vi sinh vat trong dat gop phan ting canh tranh phat trién giira
cac loai vi sinh vat ¢6 ich va vi sinh vat gy hai cho cdy trong. Két qua nghién ciru
ctia Bubhuti va Dkhar (2011) mét s6 nim & cac nghiém thirc sir dung phéan hiru co
dat duoc 23.53 x10°-25.23x10° CFU/g dét kho, cac nghiém thire st dung phin bon
vd co mat sd ndm chi dat dugc 13.58x10° CFU/g dat kho va thép nhét & cac
nghiém thirc khong bén phan 11.37x10° CFU/g dat kho. Tuong tw, mat sb vi khuan
ciing dat cao nhat & cac nghiém thirc str dung phéan bon hitu co, thap nhit & nghiém
thire sir dung phan v6 co va nghiém thirc khong bon phan (54.26 x10°-55.19x10°
CFU/g dat kho; 31.99x10° CFU/g dit kho va 30.89x10° CFU/g dét kho theo thu
tir). Céc thi nghiém ctia Krishnakumar et al. (2005) ciing c¢6 két ludn mat sd vi sinh
vat dat nhu vi khuan, ndm va xa khuén taing mot cach rd rét khi ap dung cac loai
phén hitu co khac nhau.
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Bing 3: Hi¢u qua ciia phin hiru co va vd co trong su phat trién vi sinh vat dét

Téng mat sb vi sinh vat dat
Stt Nghiém thirc (x 10° CFU/g dit kho)

30 NSKBP 90 NSKBP
1 Déi ching (theo nong dan) 628-327-64 g/cay 573+ 18,05ab 632+ 18,95d

2 Khuyén cdo TTKN (200-200-150 g/cay) 594 +41,83a 662 +28,48 cd
3 Bon phan don vo co (200-70-300 g/cay) 522 +£37,06 ¢ 704 £19,74 c
4 Phan hitu co vi sinh + 50% phan don vo6 co 503+22,77¢ 1.117+37,58D
5 Phan hitu co vi sinh + 75% phan don v6 co 526 £2754bc 3.390+46,25a
CV (%) 5,67 2,61
LSD (0.05) 47,49 52,40

(Gid tri trung binh + stdev, voi n=4)
3.1.2 Suw phat trién cua vi sinh vit phan huy cellulose

Két qua phan tich mat sb vi sinh vét phan huy cellulose ¢ hai giai doan 30 ngay
SKBP va 90 ngay SKBP giam c6 y nghia ¢ cac nghiém thire chi sir dung phan bon
v0 co (Bang 4). Bon phéan hitu co vi sinh két hop phén vé co lugng thap va can ddi
NPK gilip tang mét s vi sinh vat phan hiy Cellulose. Tuy nhién, néu bén luong
phan NPK thap (giam 50% luong thap) ciing dwa dén giam mat so cta vi sinh vat.
C6 18 N v6 co cung cap vao dat chua dap ung du nhu cau phat trién mo co thé cua
vi sinh vét so voi ngudn carbon v6 co dwoc cung cip tir phan hitu co. Céc cong
trinh nghién ctru cua Perezet et al. (2006) va Chu et al. (2007) ciing cho thdy két
qua tuong ty. Cung cap phan hiru co vao dat c6 anh huong manh den thanh phan
cong dong vi sinh vét dat do anh hudng truc tiép dén su phat trién cua vi sinh
vat dat.

Bing 4: Hiéu qua ciia phan hitu co va vo co trong sw phat trién vi sinh vat dit phan hiy

cellulose theo thoi gian

Vi sinh vat phén huy cellulose
Stt Nghiém thirc (x 10° CFU/g dat khd)
30 NSKBP 90 NSKBP

1 Ddi ching (theo nong dan) 628-327-64 g/cay 210+3830c 282+ 13,74d
2 Khuyén cio TTKN (200-200-150 g/cay) 197 +£11,55¢ 369 +47,09¢
3 Bon phan don vo co (200-70-300 g/cay) 297+9,00b  260+7,61d
4 Phan hitu co vi sinh + 50% phan don v6 co 300+13,33b 887+11,09b
5 Phén hitu co vi sinh + 75% phan don vo co 391 +1344a 1.048+35,11a
CV (%) 7,67 4,78
LSD (0.05) 32,96 41,90

(Gid tri trung binh + stdev, voi n=4)

Cellulose 14 mét polysaccharid, hop chat hitu co c6 cong thirc cdu tao (C6H1005)n,
va 14 thanh phan chu yéu cua vach té bao thyc vat, dwgc xem 1a chat hiru co twong
d6i cham phan hity. Cellulose chiém t6i 30 — 60% khdi lugng khé sinh kh01 thuc
vat (Lederberg, 1992; Mohammad et al., 2010). Vi thé danh gia su phat trién, ting
mat s cua vi sinh vat phan huy cellulose gitip danh gia tién trinh phan huy thai
thuc vat va chat hitu co trong dat. Két qua phan tich nay cho thiy cung cép luong
N cao, khong can ddi giita NPK va thiéu phan hitu co dugc ¢ hoai dwa vao dat déu
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dua dén giam su phat trién cia vi sinh vat dat lién quan dén tién trinh khoang hod
chat hiru co trong dat.

Theo Gautam et al. (2012) nhém ndm cé kha niang phan huy cellulose trong dat
thudéc nhom Trichoderma sp., Penicillium sp., va Aspergillus spp., va nhom vi
khuan c6 kha niang phan hay cellulose gom Clostridium thermocellum,
Streptomyces spp., Ruminococcus spp., Pseudomonas spp., Cellulomonas spp.,
Bacillusspp., Serratia, Proteus, Staphylococcus spp., and Bacillus subtilis. thudc

ca hai nhom gram &m va gram duong. Sy gia tang mat s6 vi sinh vat phan hay
cellulose ngoai viée thue day qua trinh phan huy céc vat liéu hiru co, gia tang do
phi cua dat, gilp cay tréng c6 kha ning chéng lai mot s6 mam bénh nhu bénh thdi
mém cu do nam pythium Spp. (Manici et al., 2004 va Valérie Gravel et al., 2009).
Theo Calderon et al. (1993) stc dé khang V(’yi bénh cda cay nho gia ting khi su
dung phan hitu co do phén hitu co da giup loai nAm Trichoderma viride trong dat
phat trién manh, ndm Trichoderma viride trong qua trinh phat trién da tiét ra
enzyme cellulase.

3.1.3 Anh hwéng cia phdn hitu co va vé co dén dg hoat dong ciia enzyme catalase

Két qua phén tich cac miu dat trong thi nghiém cho thay d¢ hoat dong (enzyme

activity) cua enzyme catalase ting cao & nghiém thirc bon phan hitu co vi sinh két

hop v6i 75% lugng phan vo co, khac biét c6 y nghia thong ké so vi cac nghiém

thtrc khéac (Bang 5).

Bang 5: Su thay ddi do hoat dong enzyme catalase trong dat ¢ cac nghiém thic theo thoi
gian thi nghiém

Do hoat dong
o . Enzyme Catalase
Stt Nghiém thire (mg 0,/100 g dit kho)
30 NSKBP 90 NSKBP

1 DOoi chung (theo nong dan) 628-327-64 g/cay 25,75 £c 19,13 +e¢
2 Khuyén cdo TTKN (200-200-150 g/cay) 28,83 +b 26,42 +d
3 Bon phan don v6 co (200-70-300 g/cay) 24,97 +c 2835+¢c
4 Phan hiru co vi sinh + 50% phan don v6 co 25,23 +c 35,65+b
5 Phén hitu co vi sinh + 75% phan don v6 co 32,34 +a 49,05 ta

CV (%) 3,03 3,39

LSD (0.05) 1,28 1,66

(Gid tri trung binh = stdev, voi n=4)

Cung cap phan hitu co vi sinh gitp gia ting d6 hoat dong clia enzyme rd nhat vao
giai doan 90 ngay sau bon phan. Bon phén hitu co vi sinh két hop phan bon vo co
lwong thip gilip tang su toi xOp, thoang khi trong dat, taing ham luong Carbon hiru
co, taing mat s vi sinh vat co loi trong dat. Két qua gitip ting su phat trién cua vi
sinh vat dat va do do do taing hoat dong cua enzyme catalase. Theo Uzun va
Uyandz, (2011) thi ham luong chat hitu co trong dit c6 twong quan thuin véi do
hoat ddng enzyme catalase va ham Iugng dam khoang hoéa trong dét thoang khi.
Ché d6 bon phan va bién phéap canh tic co anh hudong dén do hoat dong catalase
trong dat (Martens et al., 1992; Kizilkaya et al., 2004). Enzyme trong dét c6 vai tro
quan trong trong cac chu trinh cung cép dinh dudng va chuyén bién dinh dudng
trong dat. Enzyme catalase 1a enzyme thudc nhom oxy hoa khir, enzyme catalase
¢6 trong moi té bao vi sinh vat séng, la ezyme ndi bao duoc téng hop bai cac vi
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sinh vat hiéu khi, d6 hoat dong enzyme catalase s€ giam khi dét thiéu oxygen. Do
hoat dong cua enzyme catalase dugc xem nhu 1a mét chi ti€u chi thi cho d hoat
dong cua vi sinh vat hao khi trong dat (Garcia va Hernandez, 1997, Malgorzata
Brzezifiska ez al., 2005). Tuong tu nhu két qua phan tich mat sd vi sinh vat dat, vi
sinh vat phan huy cellulose, cung cap lugng N cao, thiéu can ddi va thiéu phéan hiru
co dua dén giam hoat do ctia enzyme trong dét lién quan dén giam su khoang hoa
chat hitu co trong dat.

4 KET LUAN

Cung cap phan hitu co vi sinh (Trichoderma) véi lugng 24 kg/cay va luong phan
v co v6i lugng thap (150gN, 52g P,0s, 225g K,0 cho mdi ciy) giup gia ting mat
s6 vi sinh vat, vi sinh vat phan hiy cellulose va d6 hoat dong ctia enzyme catalase.
Trong khi do, chi sir dung phéan v6 co véi lugng N cao dua dén giam mat sé va
hoat dong cua vi sinh vat dat. Do do lién quan dén giam su phan huy chét hitu co
trong dat va giam kha ning cung cap dudng chét tir dat. Vi thé bén phan hitu covi
sinh két hop phén v6 co lugng thap c6 hiéu qua cai thién chat luong dat vé mat
sinh hoc dat qua d6 ting cuong do phi nhiéu dat trong vuon trong dira xen cacao
tai Chau Thanh, Bén Tre.
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