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SU DUNG PHAN HU'U CO VI SINH TRONG CAI THIEN
DAC TINH HOA LY PAT VA BENH HAI TREN VUON
TRONG SAU RIENG

V6 Thi Gwong, Nguyén Hoang Cung va Dirong Minh'
ABSTRACT

Durian orchards in the Mekong delta has been confronted with low fruit yield and
Phytophthora disease. The aim of this experiment was to study the effect of bio-compost
(compost from cow dung plus Trichoderma sp.) on improvement of soil quality, fruit yield
and reducing the gummosis disease cause by Phytophthora. Two representative durian
orchards were selected at Tam Binh, Cai Lay district. The amount of 10T.ha” of
composted cow dung and rice straw with and without Trichoderma sp. were tested to
compare with the farmers’ practice, using inorganic fertilizers and pesticides. Results
indicated that bio-compost amendment led to increase the soil aggregate stability, soil
organic matter, soil labile organic nitrogen, available phosphorus (p<0.05) and tended
increase soil microbial activity. The ratio of gummosis disease was reduced, the root
recovery after damage by fungi attack was significantly improved compared to farmer’s
practice (p<0.05). Although the fruit yield was not recorded, there was a tendency of fruit
vield improved through the number of fruit developed on each plant.

Keywords: Durian orchards, bio-compost, gummosis disease, soil quality

Title: Short term effect of bio-compost amendment on soil properties and disease of
durian orchards

TOM TAT

Vin dé khé khan phé bién trén vuon trong sau riéng & dong bang séng Ciru Long
(PBSCL) la nang sudt trdi kém, bénh nirt than chay nhwa, chét canh va chét ca cay. Vi thé
tim bién phdp cdi thién chat lwong dat kiém sodt bénh hai gép phan ndng cao ndng sudt
trdi va duy tri veon sau riéng la muc tiéu nghién cuu duoc dat ra. Thi nghiém dwoc thuc
hién trén hai vieon sdu riéng dai dién tai xa Tam Binh, Cai Ldy Ti ién Giang. Su dung phan
bo 1 véi rom ra (10T.ha™) két hop véi nam Trichoderma sp. so sanh voi nong dan chi bon
phén vé co va sir dung thudc hoa hoc. Hiéu qua cai thién mot s6 ddc tinh hoa Iy va sinh
hoc dat, bénh hai va nang sudt trdi dwoc ghi nhdn. Phan bo i véi rom ra két hop ndm
Trichoderma sp. gitip cdi thién cé y nghia do bén doan lap cua dat, giip giam sw dong
vang va rita troi lop ddt mat, tang ham heong chdt hitu co, tang P hitu dung, tang kha
nang cung cap N tir dat qua lwong N hitu co dé phdin iy, c6 khuynh hudng tang hoat
dong cia vi sinh vat dat. Bénh nut than chay nhya (do nam Phytophthora) giam c6 y
nghia. Kha nang phuc hoi ré dwge cdi thién (p<0.05). Nang sudt trdi sau riéng dwoc cdi
thién thé hién qua sé trdi va trong lwong trdi trén cdy. Tuy nhién, do bién dong lom giita
cde cdy, giita cdc lan ldp lai nén hiéu qud cdi thién ndng sudt chia ¢é ¥ nghia.

Tir khéa: Vuon siu riéng, phdn hitu co vi sinh, béng chdy nhua, chit lwong dit
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1 GIOI THIEU

Tang chét hiru co trong dat gitp ting sy 6n dinh ciia doan lap (ting su lién két cac
hat sét nho thanh nhitng hat to hon), nho do dat duoc thoang khi hon, giam sy nén
dé& (Rachman et al., 2003). Két qua nghién ciru trude day cho thdy cung cép thém
phan hitu co gitp tang d phi nhiéu dat qua ting ham lugng chat hitu co trong dét,
tang P hiru dung, N hiru co dé phan hily, ting cuong kha nang hp phu cation trong
dat (Ouedraogo et al., 2001; V& Hoai Chan et al., 2008; V& Thi Guong et al.,
2009). Tang cuong ham luong chat hiru co trong dat con cai thién chat lugng dat
vé mat hoa 1y va sinh hoc dat nhu gitip ting kha ning dém cua dat, kha nang hap
phu va trao ddi cation, cai thién cdu truc dat, ting kha nang gilr nuge trong dat va
tang hiéu qua s dung phén khoang v6 co trong dat. Chat hiru co c6 tac dung lién
két cac cau thé trong dat tao thanh khéi on dinh han ché sy dong vang trén bé mit
dat, gia tang tinh thAm nude. Vé mat sinh hoc dat, dat co luong chét hitu co cao
gitp ting mat s6 va hoat dong cua dong vat dat, lién quan dén su khoang hoa chét
hiru co cung cép dinh dudng dong thoi cai thién cau tric dat (Bossuyt et al., 2001).
Su hién dién cua cac vi té khéng duoc hinh thanh do dong vat dét hoac do ré cua
cdy trong vu trude gop phan ting su toi xop dat.

Trong diéu kién liép vuon sau riéng thép, dét bi nén d&, cac dic tinh bat lgi vé dat
nhu nghéo dinh dudng, nghéo chat hiru co, moéi truong dat khong thuén loi cho sy
phat trién ctia vi sinh vat, h¢ thong ré d& bi ton thuong do ngép nude (V6 Thi
Guong et al., 2008). Khi dat c6 am d¢ cao ¢ ving ré, cac loai nam bénh trong dat
nhu Fusarium, Phytophthora va Corticium salmonicolor ¢ co hoi tin cong lam 1é
va than, 1a cay bi hu hai. Str dung cdc loai ndng dugc dé phong tri cac loai ndm gay
bénh thuong ton kém, cho hiéu qua khong cao va gay 6 nhiém moi truong. Két qua
nghién ciru cac chung Trichoderma phan lap dugc c6 kha ning tiét chitinases cao,
gitip dbi khang t6t voi cac ndm bénh trong dat do Fusarium solani, Phytophthora
palmivora va Corticium salmonicolor gay hai (Duong Minh ef al., 2003 a, b). Vi
thé muc tiéu nghién ciru nham tim bién phap ting do _phi nhiéu dat va kiém soat
bénh hai trén ciy sau riéng gbp phan ning cao ning sut trai.

2 PHUONG PHAP THi NGHIEM

Thi nghiém duoc bd tri trén hai vuon sau riéng ciia nong dan co thoi gian 1én liép
15 va 25 nam, thudc ving trong sau riéng xd Tam Binh, Cai Lay, tinh Tién Giang.
Ba nghiém thirc duoc dwa vao thi nghiém gém 1) Nghiém thirc dbi chimg st dung
phan vo co va thudc héa hoc nhu néng dan. 2) Phan bo u v6i rom, khong c6 nam
Trichoderma. 3) Phan bo u véi rom, ¢ nam Trichoderma dbi khang bénh.

Phan bo 1 v6i rom theo ti 18 1:2 va phdi tron v6i ndm Trichoderma. Mdi nghiém
thirc c6 ba cay sau riéng, bon lan 1ap lai. Phén hitu co sau khi 0 hoai dugc bon vao
mdi gbe sdu riéng voi luong 10 tan cho mot ha (khoang 5kg phéan hitu co cho mdi
gbc). Dién tich mdi gde sau riéng dugce tinh dya trén duong kinh tan la. Bon phén
vao dat bang cach vui phan cach xa gbc khoang 0.5m cho dén chu vi tén 1a.

Mau dét dugc thu theo ting nghiém thic vao giita thoi gian thi nghiém dé phan
tich cac chi tiéu pH, chat hitu co, N hitu co d¢ phan hay, P hitu dung trong dat, ho
hap dat, d6 bén doan lap cua dat (danh gia suc bén cia hat dat qua tac dong xdi
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x40 hodc tudi nude, mua). Quy trinh danh gia tinh bén cua dat theo phuong phap
phan tich cua Verplancke (2000).

Theo d6i cép bénh trén sau riéng va cép ré phuc hdi: Ghi nhan ty 1 bénh trén 14.
Khao sat sy phat trién va phuc hoi cta ré bang cach dao ré ¢ do sau 5-10 cm &
ving dat gan ven tan cdy, danh gia kha nang phyc hoi cua 1€ sau 5 thang thi
nghiém qua cap ré phuc hoi. Ghi nhén s6 trai trén cdy sau riéng ¢ timg nghiém
thire khac nhau vao giai doan gan thu hoach trai. Cip bénh trén 14 do nidm
Phytophthora dugc ghi nhan theo thang danh gia nhu sau:

— Cip 1: Bénh 1-5% dién tich tan 1a.

— Cép 2: Bénh 6-15% dién tich tan 14.

— Cép 3: Bénh 16-30% dién tich tan l4.

— Cép 4: Bénh 30-50% dién tich tan l4.

~ Ciép 5: Bénh > 50% dién tich tan 1a.

Cép ré phuc hdi duge danh gi nhu sau:

- Cip 0: Khong ra r& méi.

- Cép 1: Ra 1 cong ré moi.

— Cép 3: Ra 2-3 cong r& méi, chua ra ré thi cép.

— Ciap 5: Ra tir 3 cong r& méi, c6 r& thir cap.

Phuong phap phan tich (jét chat hitu co trong dat duoc xac dinh theo phuong phap
Walkley- Black. Lan d¢ tiéu trong dat: bang dung dich trich sodium hydrogen
carbonate theo phuong phap Olsen. PDam hiru co d¢ phan huy dugc trich véi KCl
2M dun néng & IOOOC trong 4 gio. Dam NI‘{4+ - N dugc phan tich theo phuong
phap Kjeldahn. H6 hap dat dugc xac dinh bang cach do ham luong CO, tich luy
theo thoi gian u dat. P bén cua dat (d6 bén doan lap, aggreagte stability) theo quy
trinh danh gia cia Verplancke (2000).

3 KET QUA VA THAO LUAN
3.1 Hiéu qua cai thién tinh chit héa ly dat
3.1.1 Chi sé dg bén doan lap (Aggregate stability hay Stability index)

D6 bén doan lap 1a tinh bén cua tdp hop cac phan tir dit, 1a dic tinh cu trac quan
trong cla dat giup do luong mic d6 chiu dung cua dét dudi tac dong cua mua, cac
lwc co gigi khi cay hoac hoat dong tudi nude. Trén vuon ciy an trai do bén doan
lap cao gitp dat it bi rita troi hodc dong vang trong qua trinh tudi, kha niang tham
va thoat nudc tot gitip giam anh huong ctia bénh hai.

Két qua phan tich dugc trinh bay & hinh 1 cho thiy dat vuon chi st dung phan vo
co ¢6 chi s6 do bén cua dat thap. Hiéu qua cao nhat duge tim thiy & liép vuon co
sir dung phan chudng @ véi rom. Liép vuon 15 nam tudi co do bén ciia dat cao hon
vuon 25 nam. Cac nghién ciru trude ddy két ludn rang nim phat trién trong dét co
tac dung lién két hat dt lai thanh doan lap to (macroaggregate), con vi khuan song
trong dat c6 tac dung giup 6n dinh cic c& hat sét-thit trong dat (Tisdall, 1994;
Bossuyt et al., 2001). Cung cép thém chat hiru co vao dét tao diéu kién thuan loi
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cho su phat trién cua vi sinh vat dat, nhét 1a co bd sung thém nam Trichoderma,
tang cuong nhom ndm c6 loi trong dat thi hiéu qua cai thién tinh chat vat ly dat rat
16. Tuy nhién, hiéu qua ctia ndm Trichoderma chua thé hién trong nang cao tinh
bén cua dit liép vuon sau riéng. Vi thé can co thém thoi gian khao sat dai han hon
dé xac dinh anh hudng nay.
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Hinh 1: Chi s6 d6 bén ciia dat (P bén doan lap) qua énh hudéng cia phén hiru co' va nim
Trichoderma trén liep vwon 15 va 25 nam tuoi

1. Nghiém thirc ddi chimg; 2.Phdn bo 1i khéng 6 Trichoderma; 3. Phdn bo i ¢6 trichoderma.

3.1.2 Hiéu qua cdi thién do phi nhiéu dat

Nhin chung pH dét thip, bién dong trong khoang 3.8 - 4.1 ¢ liép vuon 15 nam tudi
va 4.4-5.2 & 1iép 25 nam tudi. So sanh véi liép vudn chi bon phan vo co thi cac
1iép vuon bon phan chudng c6 va khong c6 nam Trichoderma khong gitip tang pH.
Ham lugng chat hitu co trong dat duoc trinh bay & hinh 2 cho thay liép vuon 15
nam tudi c6 ham lwong chat hitu co thip hon so véi liép vuon 25 nam tudi. Qua
phong van lich st canh tac ctia néng dan cho thay vuon 25 nam tudi duge bon mot
it phan bo hang nim. Pay 1a yéu té giup duy tri tot ham lwong chat hiru co trong
dat. Két qua thi nghiém cho thiy bon phan chudng c6 khuynh huéng ting lugng
chat hitu co trong dat, nhung khong khac biét c6 y nghia. Hiéu qua ting luong chat
hiru co trong dét co thé duge xac dinh 13 hon néu thi nghiém dugc tiép tuc thuc
hién dai han hon.
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Hinh 2: Ham hrong chét hitu co trong dit qua anh hwéng ciia phan hitu co

1. Nghiém thirc ddi chimg; 2. Phén bo i khong cé Trichoderma; 3. Phdn bo i ¢ trichoderma.
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Hinh 3: Anh huéng ciia phan hitu co dén P hiru dung trong dat (mg/kg)
1. Nghiém thirc @6i chimng; 2. Phdn bo ii khéng c6 Trichoderma; 3. Phdn bo i ¢6 trichoderma.

P trong dét gia ting c6 y nghia khi bon thém phan hitu co so voi dbi chung
(Hinh 3). Vuon sau riéng 25 nam tudi liép, i phan hitu co c¢6 nim Trichoderma
giup tang P hitu dung co y nghla ¢6 1& nam Trichoderma gop phan phéan huy
nhanh hon chat hitu co do d6 gitip ting lugng P hiru dung trong dat.

Tuong tur, d6i voi N hitu co dé phan huy trong dat (Hinh 4), sy gia ting lugng N
nay trong dat ¢ ¥ nghia ¢ liép vuon 15 nam. Pbi v6i vuon 25 nam bén phan hiru
co khéng giup ting luong N d& phéan huy c6 ¥ nghia. So v6i vudn c6 tudi liép thip
hon, N hiru co dé phéan hity cao hon. C6 18 yéu t6 cai thién dat tir viéc dugc bon
phan chudng trong thoi gian dai trude day da giup tang luong N hitu co d& phan
hay trong dat.
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Hinh 4: Anh huéng ciia phin hiru co dén lwgng N hiru co d& phan hity trong dét

1. Nghiém thikc doi chitng; 2.Phdn bo i khéng c6 Trichoderma; 3. Phédn bo i ¢6 Trichoderma.
Hoat dong cta vi sinh vat dét thé hién qua ho hip dat dugc trinh bay trong hinh 5.
Vé mit 1y thuyét thi cung cap phan hiru co 1a cung cép ngudn carbon va dinh
dudng khac, tao diéu kién thuan loi giup ting mat sd va ting hoat dong cua vi sinh

150



Tap chi Khoa hoc 2011:17a 146-154 Truong Dai hoc Can Tho

vat dat. Két qua thi nghiém cho thay su ho hap dat & liép vuon 25 nam tudi cao
nhat. Cung cap phén hitu co ¢6 bo sung hodc khong b6 sung nam Trichoderma déu
gilip gia tang hoat dong cua vi sinh vét dat so véi d01 chung. Tuy nhién, vai tro cua
nam 7Trichoderma chua rd trong viéc tang mét s6 hodc hoat dong cua vi sinh vét,
c6 thé do su ddi khang ctia nam so véi vi sinh vat bat loi trong dat.
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Hinh 5: Anh hwéng ciia phin hiru co dén hé hip dét trén hai virdn sau hai tuin u dét
1. Nghiém thikc doi ching; 2. phdn bo it khéng c6 Trichoderma; 3. phdn bo i ¢é trichoderma.
3.1.3 Hiéu qua cai thién bénh va su phuc hoi ré

Tinh trang bénh xuat hién trén 14 do nAm Phytophthora trén siu riéng c6 khuynh
huéng thap nhat & vuon 15 nam tudi liép, cao nhat & vuon 25 nim. Nhin chung
cac 16 d6i ching khong st dung phan hitu co ¢6 mirc @6 bi nhiém bénh cao hon,
cép bénh tir 2,3 & vuon 15 ndm va 3,3 ¢ vuon 25 nam tudi liép (Bang 1). Két qua
cho thy viéc cung cdp phan hiru co két hop ndm Trichoderma vao dat gitp giam
bénh chay nhya than trén 14 do Phytophthora gay hai.

Biang 1: Anh hwéng ciia phin hiru co dén cz‘ip bénh chay nhua thé hién trén 14 do nim

Phytophthora trén cac liep vuwon sau riéng

Nghiém thirc Vudon 15 nim Vuon 25 nim
Déi chimg 2,3 33
Phan bo u khong c6 Trichoderma 1,5 1,3
Phan bo 0 ¢ Trichoderma 0,3 1,0

Kha nang phuc hdi ré cay sau khi bj bénh chay nhya than do Phytophthora gy hai
trén cdy sau riéng. Sau 5 thang khao sat trén vuon sdu riéng cho thay phan hitu co
¢6 nam Trichoderma gitp hé théng ré cay phuc hdi va cho ra ré ‘m6i cao hon so
v6i dbi ching va cac nghiém thirc bon phén hitu co khac. Cép ré phuc hdi duoc
trinh bay & bang 2. Viéc cung cip phan hiru co ¢6 sy hién dién nim Trichoderma
gitip khoang héa nhanh chét hiru co, diét dugc mot s6 dong ndm bénh gay hai déng
thoi cac phytohormones do nam Trichoderma tiét ra (tai liéu chua cong bd) c6 thé
gitip ré cdy sau riéng mau phuc hdi so véi ddi chung (D.Minh et al., 2005).
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Bing 2: Anh hwéng ciia phan hitu co' va nidm Trichoderma dén sy phuc hdi ciia ré

Nghiém thirc Vuon 15 nim Vuon 25 nim
Déi chimg 1,3 0,3
Phan bo u khong c6 Trichoderma 33 3,0
Phan bo u ¢6 Trichoderma 5,0 3,5

3.1.4 Hiéu qua cdi thién ning sudt trdi

Trong thi nghlem nay ching t61 khong cdt bo bét trai lac con non. Nhin chung sd
trai trén moi cay co nhleu bién dong trong cung nghiém thirc gilta cac lan lap lai.
Nong dan O vuon sau riéng 15 ndm tudi liép, cung cp phan hitu co giup gia tang
sO trai trén cdy so voi dbi chimg chi bon phan vo6 co. Tuong tu, d6i véi vuon sau
riéng 25 nam tudi hep, s0 voi nghiém thirc doi chung thi so trai duoc cai thién rat
dang ké (Hinh 6). Tuy nhién, qua tinh toan thong ké thi khong c6 su khac biét co y
nghia giira cdc nghiém thirc. Nhu vay, sy bo sung nim Trichoderma thé hién rd
hiéu qua kiém soat bénh, nhung chwa r6 trong tang sO lugng trai. Co 18 do sy bién
dong qua 16n gitra mdi cay trong nghiém thirc nén tuy cung cap phan chudng co6
nam Trichoderma giup dat hiéu qua t6t trong cai thién tinh trang r€ va bénh hai
nhung cay van chua kip thé hién rd kha ning gitp tang sb trai c6 ¥ nghia.

Tuong tu nhu sb trai trén cdy, trong luong trai binh quan ctiia nghiém thirc ¢6 bon
phan hitu co trén hai vuon c6 khuynh hudng tang cao, nhung khong khac biét co y
nghia so vdi chi sir dung phén hiru co' (Hinh 7). C6 1€ do su blen dong 16n gitra cac
cdy trong timg nghiém thirc va gitra cac lan lap lai. Vi the can c6 thi nghiém dai
han dé d4nh gia & hon hi¢u qua sir dung phan hitu co va nAm Trichoderma .
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Hinh 6: Anh huéng ciia phan hiru co dén sé lugng trai sdu riéng trén ciy ¢ vedn 15 nim
tudi llep

1. Nghiém thikc doi chitng; 2. Phan bo it khong cé Trichoderma; 3. Phdn bo i ¢6 trichoderma.
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Hinh 7: Anh hwéng ciia phin hiru co dén trong hrong trai sdu riéng trén céc liép vuon 15 va

25 nam tudi liép

1. Nghiém thirc ddi chimg; 2. Phén bo i khéng cé Trichoderma; 3. Phdn bo i ¢ trichoderma.

4 KET LUAN

Phén hiru co U tir phan bo két hop rom ra va nam Trichoderma sp. giup cai
thién chét lwong dét qua tang chi s6 d0 bén dit, tang ham luong chét hitu co,
tang P hitu dung, ting kha ning cung cip N tir su khoang hoa trong dat, ting
hoat dong cuia vi sinh vat dat.

Bo6 sung nim Trichoderma trong lac u phan chudng gitp kiém soat tinh trang
bénh nit than chay nhya (do ndm Phytophthora gay hai) mét cach hi€u qua va
gitp tang kha nang phuc hi ré cua cdy sau riéng.

Trung binh sé trai va trong lwong trai trén cdy c6 khuynh huéng gia ting, co
thé gitp ting ning sudt trai khi bon phan chudng két hop nam Trichoderma sp.
Vi thi nghiém ngén han nén hi¢u qua cia phan hitu co chua khac biét c6 y
nghia so v&i chi bon phan vo co.
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