KHOA HOC CONG NGHE

Trichoderma spp. VO1 PHAN GA DEN SINH TRUOGNG,
PHAM CHAT VA KHA NANG HAP THU DINH DUONG

ANH HUGNG CUA THOI GIAN U HON HOP NAM

CUA RAU AN LA

Truwong Thi Hoang Ha*, Bui Thi Thyc Anh?!, Diép Thi Lé Chi!

TOM TAT

Muc tiéu ctia nghién cttu nay 1a tim hiéu anh huéng ctia thoi gian o hon hop ndm 7richoderma spp. vo6i
phan ga dén sinh trudéng, phdm chat va kha niang hap thu dam va lan cta rau 4n 1a. Thi nghiém st dung hén
hop 5 chting ndm 7Trichoderma spp. (1 voi phan ga trong thoi gian 30, 60 va 90 ngay. Thi nghiém duogc b6 tri
theo khdi hoan toan ngau nhién véi 8 cong thirc, trong do cé 3 cong thite trong mong toi bén phan u 30, 60
va 90 ngay (MT-30D, MT-60D, MT-90D), 3 cong thic trong rau dén bon phan t 30, 60 va 90 ngay (D-30D,
D-60D va D-90D) va 2 cong thic doi chimg khong bon phan, trong rau mong toi va rau dén (MT-DC, D-
bC). Két qua thi nghiém cho thdy voi ca hai loai rau c6 bén phan @, khéi luong than 14 twoi ting 30 - 40%,
ham luong vitamin C tang 20 - 30% so v6i doi ching. Khong co su gia ting ham luong N trong than 14 va kha
nang hap thu N cfia rau mong toi & tat ca cac cong thic bon phan 0. Tuy nhién, ham luong N trong than, 14
rau dén cao hon déi chimg 30% & cong thirc D-60D, thap hon va tuong duong d6i chimg & cac cong thirc D-
30D va D-90D. So véi D-DC, N hap thu & rau dén cao gip doi & D-60D va cao hon 30 - 40% & cong thic D-
30D va D-90D. P hép thu & rau mong toi cao hon MT - BDC 20% & MT - 30D va MT - 60D; P hédp thu & rau dén
cao hon D - DC 40 - 50% & tat ca cac cong thirc c6 bon phan 4. Cé thé két luan ring thoi gian ¢ 30 va 60 ngay
c6 uu thé hon thoi gian 4 90 ngay trong viéc thuc ddy sinh trudng than 14 ctia rau méng toi, trong khi cac
thoi gian 1 khac nhau anh huéng nhu nhau dén sinh trudng than, 14 ctia rau dén. Thoi gian G 60 ngay ciing

lam ting dang ké ham luong N trong than 14 va kha nang hdp thu N cta rau dén.

Tie khoéa: Rau mong toi, rau dén, Trichoderma spp., N hap thu, P hap thu, khoi luong than, 14 turoi.

1. BAT VAN BE

Trong nong nghiép, Trichoderma spp. duoc tng
dung nhu 1a mot loai nAm do6i khang véi bénh cay vi
c6 kha nang tiét ra cac enzim pha huy vach té bao
ctia cac loai nam bénh (Monte, 2010). Do c6 thé tiét
ra mot loat cac enzim phan hay xenluloza trong cac
vat liéu httu co nén cing duoc st dung nhu la mot
loai men 4 phan hiéu qua (Aro et al, 2005). Ngoai ra,
nam 7richoderma spp. con ¢6 kha ning kich thich
sinh trudng cta cay trong boi no diéu tiét cac chat
kich thich sinh truong noi sinh cta cay (Sofo ef al,
2011), tang dién tich bé mat cta ré (Cai et al, 2015)
va giup tang kha nang hoa tan ctia cac chat dinh
duong kho tan trong dat (Altomare et al, 1999).

Céc nghién ctu trudce day vé anh huong cia viec
két hop ndm 7richoderma spp. v6i phan chudng va
cac vat lieu httu co khac nhau tip trung vao sinh
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trudong, pham chat va kha nang hap thu dinh duong
clia cay trong. Vinci ef al (2018) da két hop gitta nAm
Trichoderma harzianum véi phan ngua hoac phan bo
dé tang sinh truéng va kha nang hap thu dam (N) va
lan (P) cta cay ngo, dong thoi tang cuong kha ning
quang hop cta cay. Yadav ef al (2009), da tron lan
nam 7richoderma viride v6i 14 mia lam vat liéu che
pht dat trong mia. Su c6 mat cta ndim 7richoderma
viride da 1am tang nang suat mia va kha nang hép thu
N va P ctia mia so véi doi chimg khong c6 nim
Trichoderma viride. Espiritu (2011) da két hop ndm
Trichoderma harzianum véi vi khuin Azotobacter sp.
duoc G cting phan chuédng trong thoi gian 7 ngay da
lam ting khoi luong than 14 twoi va s6 luong not san
cuia cay dau xanh.

Trong san xuat nong nghiép hién nay, viéc st
dung phan chuong hodc cac vat liéu hitu co dé thay
thé mot phan hodc toan bo phan vo co dang duoc
khuyén khich manh mé. Tuy nhién, phan chuong cé
thé chira mam bénh c6 va chita chat don chudng giau
xenluloza phan hay cham. Viéc két hop nim déi
khang Trichoderma spp. voi phan chuong co thé tc
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ché cac mam bénh trong phan chuong va trong dat,
giup phan chuéng phan hiy nhanh hon va lam ting
ham luong cac chat dinh duong trong phan chuong.
Bén canh do, chat luwong ctia rau xanh 1a van dé dang
duwoc quan tim hang ngay ctia toan xa hoi. Viéc st
dung phan chuong 4 voi ndm 7Trichoderma spp. dé
thay thé hoan toan hodc mot phan phan vo co vira
giup nang cao chat luong va do an toan cta rau xanh,
nang cao hiéu qua kinh té, vira cai thiéen duoc dat dai
dang ngay cang thoai héa do st dung phan vo co
trong thoi gian dai. Tuy nhién, cé rat it thong tin vé
anh huéng ctia viec 0 nim 7richoderma spp. voi
phan ga voi cac thoi gian 0 khac nhau d6i voi sinh
truong, phdm chat va kha nang hap thu dam va lan
ctia rau 4n la. Xuat phat tir thuc té trén, muc tiéu cta
nghién ctru nay 1a tim hiéu anh hwong ctia thoi gian
hon hop ndm Trichoderma spp. voi phan ga dén sinh
truong, phdm chat va kha nang hap thu dam va lan
clarau an la.
2. VAT LIEU VA PHUONG PHAP
2.1. Vat lieu nghién ciru

bat duoc st dung trong nghién ciru nay duoc
thu thap & phuong Béc Ly, thanh phé Dong Héi, tinh
Quang Binh. Dat thuoc loai dat pht sa méi, c6 thanh
phan co gi6i nhe. Két qua phan tich cho thay dat thi
nghiém c6 cac tinh chat sau: pH 6,3, ham luong dam
(N) téng s6 1,5 g kg, l1an (P) téng s6 371 mg kg,
cac bon (C) téng s6 17 g kg?, N dé tieu (Ndt) 15 mg
kg! va P dé tieu (Pdt) 10 mg kg'. Phan ga cung chat
don chuong 1a vo trau duoc thu thap tir mot ho gia

dinh nuoi ga tha vuon & phuong Bac Ly, thanh pho
boéng Hoi, tinh Quang Binh.

Giong nam 7richoderma spp. c6 tén TRICO-
DHCT duoc cung cap boi Cong ty Co phan Tap doan
Loc Troi. Ché phdm véi mat do bao tr 10° g 1a hon
hop cta 5 chung: ZTrichoderma harzianum
Rifai, 7Trichoderma hamatum Bainier, Trichoderma
atroviride Karsten, Trichoderma reesei Simmons
va Trichoderma virensVon Arx.

Hat giong rau Dén (Amaranthus tricolor L.) va
moéng toi (Basella albal.). do Cong ty C6 phan Tre
Viét cung cap.

2.2. Phuong phap nghién citu

Thi nghiém duoc tién hanh qua hai giai doan: 0
phan va thi nghiém trong chau.

Giai doan 1: U phan

Nam 7richoderma spp. duoc tron déu véi phan
ga theo ty 1é 10 g kg' phan ga kho. Ty 1é tron nay
cing duoc st dung trong nghién ctu ciia Sharma et
al (2012). Hon hop ndm 7richoderma spp. va phan
ga dugc U theo phuong phap hao khi c6 dao tron
trong vong 30, 60 va 90 ngay. Do 4m cta hon hop
duoc duy tri & muc 50 - 60% trong sudt qua trinh .
Sau khi 1, phan ga tai cac thoi diém 30, 60 va 90 ngay
duoc phan tich pH, ham luong N, P va C tong s0.

Giai doan 2: Thi nghiém trong chiu

Thi nghiém duwoc bo tri theo khéi hoan toan
ngau nhién (RCB) véi 8 cong thiic (Bang 1), moi
cong thic cé 3 1an nhac lai.

Bang 1. Cac cong thic thi nghiém

So6 thtr tu Loai rau Mo ta Teén cong thirc
1 Khong bon phan (d6i ching) MT-DC
2 Méng toi Bon phan ga + nam Trichoderma spp. 01 30 ngay MT-30D
3 Bon phan ga + ndm Trichoderma spp. 1 60 ngdy MT-60D
4 Bon phan ga + ndm Trichoderma spp. 1 90 ngdy MT-90D
5 Khéng bén phan (BC) D-bC
6 Rau dén Bé6n phan ga + nélim Trichoderma spp. i 30 ngay D-30D
7 Boén phan ga + nam 7richoderma spp. 1 60 ngay D-60D
8 Bon phan ga + nam 7richoderma spp 1 90 ngay D-90D

C6 24 chau dung tich 1 lit dwoc st dung trong thi
nghiém. Khoi luong dat kho 1a 1,2 kg/chau. Phan a
duoc tron déu voi dat voi liéu luong 20 g kg dat tinh
theo khéi luwong kho. Ty 1¢ phan @ nay dua theo
nghién ctru ctia Truong va Marschner (2019). Truéc
khi hén hop dat va phan @ duoc cho vao chau, chau

duoc 16t bao nilon dé chéng rita troi cac chat dinh
duong khi c6 mua hoac tudi nudc.

Trudc khi buéc vao thi nghiém chinh thic, hat
giong mong toi va rau dén duoc gieo & luéng wom va
cay con duoc cay vao chau & do tudi 30 ngay sau gieo
v6i mat do 2 cay/chau. Cac chau thi nghiém duogc dat
trén gia trong Vuon thuc nghiém Noéng - Lam tai
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Truong Dai hoc Quang Binh. Néu troi khong mua,
cay duoc tudi hang ngay nham duy tri do 4m 50% do
am toi da dong ruong. Cac chau cay duoc lam co
bang tay va x6i pha vang sau mua to.

Hai loai rau duoc thu hoach tai thoi diém 5 tuan
sau trong. Cac chi tiéu vé sinh truong duoc xac dinh
khi thu hoach bao gom: khéi luong than 14 tuoi/cay,
khoi luong twoi phan an duoc/cay, ty 1é phan an
duoc, khoi luong than 14 kho/cay, khéi luong ré
kho/cay, ty lé than 14 kho/ré kho. Trong do ty lé
phan an duoc duoc tinh nhu sau:

Khoi lrong tieoi phan an duoe/cay

Ty I¢ phan an duoc (%) = x 100

Khoi fuong thén 14 tuof/cay

Ph4dm chat rau duwoc danh gia thong qua ham
luong vitamin C ctia than 1a. pH dat duoc xac dinh
theo TCVN 5979: 2007. Ham luong C téng s6 cta dat
trude khi trong va phan a duoc xac dinh theo phuong
phap nung & nhiét do 900°C theo TCVN 6642: 2000.
Ham luong N téng s6 trong dat trudc khi trong,

trong cay va phan u duoc xac dinh theo phuong phap
Kjeldahl theo 10 TCN 451: 2001. Ham luong P téng
sO trong dat truoc khi trong, trong ciy va phan
duoc xac dinh bang phuong phap so mau trén quang
phé ké (Murphy va Riley, 1962). Ham luong NH,*
trong dat sau tréong cay dugc xac dinh theo TCVN
5255: 2009. Ham luong NO; duoc xac dinh theo
TCVN 6643: 2000. Ham luong P dé tiéu trong dat sau
trong duoc xac dinh theo phuwong phap Oniani theo
TCVN 5256-1990. Ham luong N vi sinh vat trong dat
sau trong duoc xac dinh bang phuwong phap cta
Moore et al (2000). Ham luong P vi sinh vat duoc
xac dinh bang phuong phap so mau trén quang phé
ké (Murphy va Riley, 1962).

S6 lieu duoc xir ly thong ké bang phan mém
Statistix 10.0 va Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia thoi gian  dén chét luong
phan sau 1

Bang 2. Mot so chi tiéu phan tich ctia hdn hop phan ga va nim Zrichoderma spp. truée khi 1, sau khi 11 30, 60

va 90 ngay
C téng so N téng s6 | P téng so
(mgkg) | (mgkg) | mgkgy | N | OF | oM
Trudc 4 310,01 11,25 7,43 27,56 41,72 6,9
Sau khi 11 30 ngay 235,78 11,51 12,93 20,49 18,24 6,7
Sau khi 11 60 ngay 168,32 12,34 14,94 13,64 11,27 6,6
Sau khi 01 90 ngay 113,94 12,99 15,25 8,77 7,47 6,4

Sau khi @t phan ga véi hon hop ndm 7richoderma
spp., theo thoi gian, ham luong C téng s6, ty 1é C/N
va C/P va pH giam, trong khi ham lwong N va P tong
s6 tang lén. Diéu nay cho thay chat luong phan tang
lén theo thoi gian 0 v6i ndm Trichoderma va dat cao
nhat tai thoi diém 90 ngay sau 0. Cac két qua nay
tuong dong voi két qua nghién ctru ctia Sharma et al
(2012).

32. Anh huéng ctia théi gian @ ndm
Trichoderma spp. v6i phan ga dén sinh truéng va
pham chat ctia rau 4n 14

Anh hudng cta thoi gian G phan ga v6i nim
Trichoderma spp. dén su sinh truéng ctia rau duoc
danh gia thong qua khai luong tuwoi va kho cta rau
(Hinh 1). Khoéi luong than, 14 twoi cia ca rau mong
toi va rau dén khong c6 su khac nhau gitta cac thoi

gian 0 (Hinh 1a). Tuy nhién, ca 3 cong thitc c6 bén
phan 4 déu co khoi luong than, 14 twoi cao hon doi
ching khoang 30 - 40%. Sy gia tang vé khoi luong
than, 14 tuwoi & cac cong thic c6 bon phan @ voi ndm
Trichoderma spp. tuong doéng véi két qua nghién
ctru Fiorentino et al (2018). Piéu nay c6 thé la do
nam 7Trichoderma spp. ting cuong sy sinh truong
clia cay trong bang cach hoa tan cac chét dinh duong
(Shoresh et al, 2010) va thuc ddy qua trinh quang
hop (Vargas et al, 2011).

Doi voi rau mong toi, khoi luong twoi phan an
duoc & cong thiee MT-30D va MT-60D cao hon doi
chimg khoang 40%, trong khi chi s6 nay ¢ cong thic
MT- 90D khéng khac biét so véi MT-DC (Hinh 1b).
Doi véi rau dén, khoi luong twoi phan an duoc chi
cao hon d6i chimg & D-60D véi su chénh léch 30%.

18 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2022



KHOA HOC CONG NGHE

Khong c6 su khéc biét gitta ty 1é phan an duoc gitta
tat ca cac cong thirc ciia ca hai loai rau (Hinh 1c).
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Hinh 1. Khéi lugng tuoi ctia rau mong toi va rau dén
tai thoi diém thu hoach
Ghi chi: (a) Khoi lirong than Il4 twoi; (b) Khoi
Iuong twroi phan an duoc; (c) Ty Ié phan an duoc. Poi
voi moi loai rau, cdc chi¥ cdi khac nhau thé hién su
sai khédc co y nghia ¢ muic 0,05.
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Hinh 2. Khéi luong khd clia rau mong toi va rau dén
tai thoi diém thu hoach
Ghi chi: (a) Khoi lirong than l4 kho; (b) Khoi
lirong ré kho; (b) Than 14 kho/ré kho. Doi voi moi
loai rau, cdc chir cdi khac nhau thé hién su sai khdc
co y nghia ¢ muc 0,05,

So voi doi chimg, khoi lwong than, 14 kho rau
mong toi cao hon 20% & MT-30D va khong khac biét
& cac cong thie con lai (Hinh 2a). Trong khi do, doi
voi rau dén, khoi luong than, 14 kho & ca ba cong
thitc c6 bon phan 4 déu cao hon ddi chung 30 - 40%.
Khoi luong ré kho ctia rau mong toi cao nhat & MT-
60D, cao hon d6i chtimg khoang 2,5 lan, trong khi chi
tieu nay cao hon d6i chimg 50 - 60% & cac cong thic
MT-30D va MT-90D (Hinh 2b). Khéi luong ré kho
ctia rau dén ciing cao hon d6i chting 80% & cac cong
thirc D-30D va D-60D. Nhu vay su c6 mat cia ndm
Trichoderma spp. da thuc day su phat trién ré ctia ca
hai loai rau. Theo Cai et al (2015), nAm 7richoderma
spp. tang cuong su phat trién ctia he ré thong qua
viéc tiét ra cac auxin nhu phytohormones (hormon
thuc vat) va harzianolide. Khong c6 su khac biét vé
ty 1é than 1a kho/ré kho gitta ba cong thic c6 bon
phan G so véi d6i ching & rau dén (Hinh 2c¢). Diéu
nay cho thdy, voi rau dén, su tang sinh truéng phan
trén va dudi mat dat 1a twong duong nhau. Trong khi
d6, & rau mong toi, ty 1 than 1a kho/ré kho & MT-
60D va MT-90D déu thap hon doi chimg va MT-30D,
cho thdy sinh trudéng ré vuot troi so voi sinh trudng
than, 14 & cac thoi gian 1 60 va 90 ngay. Két qua nay
c6 thé lien quan dén mat do t€ bao ctia nim
Trichoderma spp. trong dat, chi tieu khong duoc
danh gia & nghién cttu nay va vi thé can duoc xem
xét them & céac thi nghiém vé sau.

Céac két qua vé sinh truong trén day cho thay
anh hudng ctia nim 7richoderma spp. d6i voi cac chi
tiéu sinh truong khac nhau déi voi cac loai rau. Diéu
nay cing thong nhat véi cac nghién ctu cda
Fiorentino et al. (2018) va Ousley etal (1994).

Ham lwgng vitamin C trong than 13
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Hinh 3. Ham luong vitamin C trong than 14 rau mong
toi va rau dén khong duwoc bon phan i (0D), bén phan
{1 30 ngdy (30D), 60 ngay (60D) va 90 ngay (90D)

Ghi chi: Poi véi moi loai rau, cdc chir cdi khic
nhau thé hién sir sai khdc co y nghia ¢ muc 0,05.
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Ph4dm chat rau duwoc danh gia so bo thong qua
ham luong vitamin C trong than, 14 (Hinh 3). Chi tiéu
nay cao hon so voi doi chimg & tit ca cac cong thirc
c6 bon phan G cta rau mong toi va rau dén. Déi voi
rau mong toi, ham luong vitamin C & cac cong thirc
MT-60D va MT-90D cao hon d6i chimg khoang 20%.
Ham luong vitamin C & rau dén ciing dat cao nhat &
cac cong thie D-60 va D-90D, cao hon déi ching hon
30%. Két quéa nay cho thdy, thoi gian @1 phan cang dai
thi ham luong vitamin C than 14 cang ting. Su gia
tang ham luong vitamin C trong rau duéi tac dung
ctia nam 7richoderma spp. tuong dong véi nghién
cuu cua Fiorentino ef al (2018). C6 thé giai thich
rang su c6 mat cta nam 7richoderma spp. trong
phan 1 thuc ddy su trao doi chat thir cdp cta cay,
doéng thoi gia ting ham luong cac hop chat c6 1oi cho
stic khoée con nguoi (Lopez - Bucio et al, 2015).

33. Anh huong cia thoi gian @ ndm
Trichoderma spp. v6i phan ga dén kha ning hép thu
dinh duong ctia rau dn 14
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Hinh 4. Ham leong N, P trong than 14 va ham luong
N, P cay hap thu ctia rau mong toi va rau dén tai thoi
diém thu hoach

Ghi chu: Doi voi moi loai rau, cdc chir cdi khac
nhau thé hién sur sai khdc co y nghia ¢ muc 0,05.

Khé nang hap thu dinh duong cta cay rau duoc
danh gia théng qua ham lwong N va P trong than 1a
va ham luong N, P cay hép thu (Hinh 4). Anh huéng
ctia thoi gian 0 phan ddi voi ham luwong dam trong
than, 14 khac nhau giita rau méng toi va rau dén

(Hinh 4a). D6i voi rau méng toi, ham luong N than,
la khong khac nhau nhiéu gitta cac thoi gian G phan
va thap hon 10 - 20% so vé6i doi chimg MT-DC. Ham
luong N hap thu khong khac biét gitra cac cong thirc
& rau mong toi (Hinh 4c). Theo Garza et al (2018),
ré rau mong toi c6 kha niang tiét ra cac hop chat
glucosinolates c6 kha niang khang khu4n. Cac hop
chat glucosinolates nay co6 thé da tic ché su phat trién
cta ndm 7richoderma spp. va céc vi sinh vat phan
giai N trong trong ving ré cay va do d6 phan u
khong c6 tac dung lam tang kha nang hap thu N cta
rau mong toi. Su gia tang khoi luong than, 14 twoi &
cac cong thic c6 phan @ c6 thé don thuan la do su
thuc ddy su phat trién heé ré cia nam 7Trichoderma
spp. va do d6 cha yéu lam tang kha nang huat nudc
cta ré, it thic ddy qua trinh quang hop tong hop cac
hop chat hidrat cacbon lam ting sinh khoi. Diéu nay
thé hién & ché khoi luong than, 14 kho & cac cong
thitc c6 phan u it khac biet so voi doi chung. Tuy
nhién, doi véi rau dén, nAm 7richoderma spp. va thoi
gian 0 phan c6 anh huong ro rét dén ham luong N
than, 14 va kha nang hap thu N. Ham luong N than, 14
cao hon déi ching 30% & cong thirc D-60D, thap hon
va tuong duong & cac cong thie D-30D va D-90D. So
voi doi ching, N cay hap thu cao gip doi & cong thirc
60D va cao hon 30-40% & cong thirc D-30D va D-90D.
Kha nang hap thu N khac nhau gitta cac loai rau du6i
anh hudng ctia nAm 7richoderma spp. ciing duoc chi
ra trong nghién ctru ctua Fiorentino ef al (2018) va
Visconti et al. (2020).

Trong khi ham luwong P than, 14 khong khac
nhau gitra tit ca cac cong thic cta ca hai loai rau, P
cay hap thu chiu anh hudéng béi thoi gian 4 phan
(Hinh 4b, 4d). D6i véi rau mong toi, so voi doi chiung
MT-DC, P cay hap thu cao hon 20% ¢ hai cong thic
MT-30D va MT-60D, nhung khong khac biét & MT-
90D. Dai véi rau dén, P hap thu & tit cad cac cong
thitc ¢6 bon phan @ déu cao hon d6i ching D-DC 40 -
50% va khong co su khéac biet vé chi tieu nay gitra cac
thoi gian 4. Nhu vay phan 4 c6 ndm 7richoderma
spp. ¢6 kha nang lam ting kha nang hap thu P ctia ca
rau mong toi va rau dén.

34. Anh huéng cia thoi gian @ ndm
Trichoderma spp. v6i phan ga dén dinh duong trong
dat
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Hinh 5. Ham lugng N, P trong vi sinh vat @it va N, P dé tiéu trong dat tai thoi diém thu hoach rau mong toi va
rau dén

Ghi chu: Doi vor moi loai rau, céc chir cdi khac nhau thé hién su sai khac cé y nghia ¢ muc 0,05.

Dinh dudng trong dat duoc danh gia thong qua
N, P vi sinh vat va N, P dé tiéu trong dat (Hinh 5).
Thoi gian 1 phan c6 anh hudng 1o rét dén ham luong
N vi sinh vat va N dé tiéu trong dat. Déi voi rau mong
toi, N vi sinh vat thap hon d6i ching 4 lan & MT-30D
va MT-60D va 80% & MT-90D (Hinh 5a). Twong tu, N
dé tieu & rau mong toi ciing thap hon doi ching 4 lan
& MT-30D va MT-60D va 80% & MT-90D (Hinh 5c).
Nhu vay ca ham luong N dé tiéu va N vi sinh vat &
cac cong thic ¢6 bon phan 4 ndm 7richoderma spp.
déu thap hon doi chting & rau mong toi. Mit khac, &
cac cong thic bon phan 4, hap thu N ctia mong toi
khong ting so voi doi chung, do d6 khong phai 1a
nguyén nhan canh tranh voi sy hdp thu N ctia vi sinh
vat 1am cho chi tiéu nay gidm thap so voi doi chimg.
Nguyén nhan ctia hién twong nay co thé 1a su giai
phong ra cac hop chat glucosinolates tir ré cay mong
toi hoac do co ché khac can duoc tim hiéu sau hon.

Dai voi rau dén, ham luong N vi sinh vatva N dé
tiéu tang cung voi thoi gian 0 phan nhung khéng
tang so voi doi chimg (Hinh 5a, 5¢). Su hap thu N
ctia vi sinh vat ting lén song song voi luong N dé tiéu
trong dat, dat cao nhat & cac cong thirc D-60D va D-
90D. Mic du hap thu N cda vi sinh vat co tang theo
thoi gian 4, nhung chi giéi han & mic twong duwong
voi doi ching. Diéu nay cho thay, st hap thu N cuaa vi
sinh vat da bi han ché béi luong C téng s6 giam dan
theo thoi gian 01 phan (Bang 2). Sy suy giam C trong
dat theo thoi gian phan huy chat hitu co, dac biét1a C

hoa tan, 1a yéu t6 han ché su¢ hap thu N cuaa vi sinh
vat (Marschner et al, 2015).

Doi voi rau mong toi, ham luong P vi sinh vat va
P dé tiéu trong dat & tat ca cac cong thirc bén phan a
khong khac biét so véi doi chimg (Hinh 5b, 5d). Két
qua nay cho thay, doi voi rau mong toi, cac thoi gian
@ khac nhau khong tac dong dén ham luong P dé
tieu trong dat ciing nhu P vi sinh vat. Nguyén nhan
cta hién twong nay co thé lien quan dén dic tinh tiét
ra cac hop chat glucosinolates ctia ré cay mong toi.

Trong khi d6, do6i voi rau dén, ham luwong P vi
sinh vat & cong thic D-30D cao hon d6i chimg D-DC
va D-60D 25% va cao gap doi D-90D, trong khi do
ham luong P dé tiéu trong dat ctia cac cong thic c6
phan 0 tuong duwong voéi d6i chimg. Su giam dan kha
nang hap thu P vi sinh vat theo thoi gian @ phan cho
thay vi sinh vat c6 thé da bi han ché sinh truéng va
hap thu P béi lugng C tir phan @ giam theo thoi gian
(Malik et al, 2013), thé hién & ham luong C tdng so
giam dan theo thtt tw 30D>60D>90D (Bang 2).

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Viec bon phan ga @ voi hdén hop nam
Trichoderma spp., so v6i khéng bon phan da lam
taing khoi luong than, 14 twoi, khoi luong ré kho va
ham luong vitamin C clia ca rau mong toi va rau dén,
nhung khong lam ting ham luong N vi sinh vat va N
dé tieu trong dat trong hai loai rau nay.

Thoi gian @ 30 va 60 ngay da lam ting khoi
luong tuoi phan an duoc cia rau mong toi, nhung chi
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c6 thoi gian 1 60 ngay lam tang khoi luong tuoi phan
an duoc cta rau dén. Trong khi ca ba thoi gian G déu
lam tang khoi luong than, 14 kho cta rau dén, chi cé
thoi gian @ 30 ngay lam tang chi tiéu nay ¢ rau mong
toi. Nhu vay, thoi gian 01 30 ngay va 60 ngay to ra co
uu thé hon thoi gian 1 90 ngay trong viéc thuc diy su
sinh trudng than, 14 rau méng toi, trong khi cac thoi
gian 0 khac nhau 4nh huéng nhu nhau dén sinh
truong than, 14 ctia rau dén.

Vé kha nang hap thu dinh duong, doi voi rau
mong toi, phan ga 4 vé6i hon hop nam 7richoderma
spp. khong 1am tang kha nang hap thu N & tat ca cac
thoi gian G va chi ting kha nang hap thu P & cac cong
thirc ¢6 thoi gian 1 30 va 60 ngay. Tuy nhién, v6i rau
dén, tat ca cac thoi gian G déu lam ting kha nang hap
thu N va P so voi doi ching va thoi gian ¢ 60 ngay
lam tang t6i da ham luong N cay hép thu.

4.2. Kién nghi

Cac nghién ctru sau hon can duoc tién hanh dé
tim hiéu muc do anh huong cta thoi gian 1 hon hop
nam 7richoderma spp. voi phan ga dén cac chi tieu
pham chat khac ctia rau nhu ham luong kali, canxi va
cac hop chat phenol trong than 14, déng thoi lam ro
nguyén nhan giam hap thu N va P ctia rau mong toi.
Mat do6 té€ bao ndm Trichoderma spp. trong dat ciing
can duoc x4ac dinh nham lam ro su phat trién cda
nam sau khi bén vao dat.
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EFFECT OF INCUBATION TIME OF Trichoderma spp. WITH CHICKEN MANURE ON
GROWTH, NUTRIENT UPTAKE AND QUALITY OF LEAFY VEGETABLES

Truong Thi Hoang Ha, Bui Thi Thuc Anh, Diep Thi Le Chi
Summary

The aim of this study was to investigate the effect of incubation time of 7richoderma spp. with chicken
manure on the growth, quality and uptake of nitrogen and phosphorus of leafy vegetables. The experiment
used a mixture of 5 strains of Trichoderma spp. inoculated with chicken manure for 30, 60 and 90 days. The
experiment was arranged in a randomized completely block design with 8 treatments, of which 3 treatments
with vine spinach (Basella alba L.) had 30, 60 and 90 day compost (MT-30D, MT-60D, MT-90D); 3
treatments with amaranth (Amaranthus tricolor L.) had 30, 60 and 90-day compost (D-30D, D-60D and D-
90D) and 2 control treatments without compost having spinach (MT-PC) and amaranth (D- DC). Results
showed that with both vegetables, shoot fresh weight increased 30 - 40% and vitamin C content increased 20
- 30% compared to the respective control. There was no increase in shoot N content and N uptake of vine
spinach in all treatments. However, amaranth shoot N concentration was 30% higher in D-60D than in D-DC.
Compared to D-DC, N uptake in amaranth was two-fold higher in D-60D and 30-40% higher in D-30D and D-
90D. P uptake of spinach was 20% higher than that of MT-DC in MT-30D and MT-60D, while P uptake of
amaranth was 40-50% higher than D-DC in all treatments with compost. It can be concluded that the
incubation periods of 30 and 60 days were better than the incubation period of 90 days in promoting the
growth of vine spinach, while the different incubation periods equally affect the growth of amaranth. The 60-
day incubation period also significantly increased shoot N concentration and N uptake of amaranth.

Keywords: Vine spinach, amaranth, Trichoderma spp., N uptake, P uptake, shoot fresh weight.
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