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Application of molecular markers for breeding tomato (Solanum lycopersicum)
resistant to late blight (Phytophthora infestans) and other diseases
Tran Ngoc Hung, Dang Thi Mai, Pham Thi Xuan
Abstract

Tomato (Solanum lycopersicum L.) is grown nationwide, reaching 24,000 - 25,000 ha hectare every year. However,
tomato crops can be infected by bacterial, fungal and viral pathogens. Three most important diseases including late
blight (Phytophthora infestans), tomato yellow leaf curl virus (TYLCV), and bacterial wilt (Ralstonia solanacearum)
are very harmful to many tomato growing regions. The breeding line TP85 with homozygous gene Ph3 resistant to
late blight and the line AV10 resistant to both TYLCV (gene Ty2, Ty3) and bacterial wilt (gene Bwr-12) have been
developed by marker assisted selection and artificial inoculation. CVRY is a hybrid combination of TP85 x AV10 that
carry simultaneously the resistance genes of its parents. Based on the evaluation of disease responses, CVR9 showed
high tolerance to multiple diseases (late blight, TYLCV, and bacterial wilt). Field trials were conducted in different
seasons from 2015 -2019 in Northern provinces indicated that CVR9 adapted highly in autumn-winter season in the
Red river delta, reaching 70 tons/ha, fruit weight ~ 100 g, brix ~4.5.
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XAY DUNG QUY TRINH CONG NGHE NUOI TRONG NAM MOC NHI
SU DUNG GIONG NAM DANG DICH THE
Co6 Thi Thuy Van', Lé Thi Lan', Hoang Thi Soan'

TOM TAT

Giong ndm Moc nhi dang dich théla giong dugc nhan sinh khdi trong moi trudng dinh dudng dang dich thé. Sau
khi dugc nudi trong diéu kién thich hgp va kiém tra dat chat lugng sé dugc st dung d€ ciy sang gia thé nudi trong
ném thuong phim. Trong khudn khé bai bao nay, ching t6i tién hanh cdc nghién citu nham dua ra cac thong s6 ky
thuat dé€ xay dung quy trinh cong nghé nudi trong ndm Moc nhi Auricularia auricula st dung giéng dang dich thé.
Két qua nghién ctiu cho thdy nim M¢c nhi hoan toan thich hgp véi phuong phap nudi trong trén nguén co chit téng
hop stt dung giong nam dang dich thé v6i cong thiic méi trudng thich hgp: 95% mun cua, 0,5% MgSO,, 0,5% KH,PO,,
3% cdm mi, 1% CaCO,; D dm nguyén ligu: 65 + 2%; Ty I¢ giong cdy: 25 - 30 ml/bich nguyén li¢u.

T khoa: Nadm Moc nhi (Auricularia auricular), giong ndm dang dich thé, ndm an - ndm dugc liéu

1. DAT VAN DPE

Moc nhila tén chung dé chi cac loai ndm én thudc
chi Auricularia. Chi nay thudc ho Auriculariaceae,
bd Auriculariales, 16p phu Auriculariomycetidae,
16p Hymenomycetes, nganh phu Basidiomycotina,
nganh Nam that- Eumycota, gi¢i Nam - Fungi (Trinh
Tam Kiét, 2001). M¢oc nhi ding hang thi 7 trong s6
cac loai ndm dn dugc nudi tréong va buon ban nhiéu
nhdt trén thé giéi. Moc nhi moc khédp chau Au, chau
A va Hoa Ky va dugc dédnh gid cao trong cdc mén
dn chau A nho két cdu gion, déo ctia né. Gidng voi
cac loai ndm thach khac, qua thé ndm Moc nhi chiia

nhiéu polysaccharid va day la thanh phéan cé hoat
tinh sinh hoc chinh ¢6 tac dung chéng oxy hoa va
lam gidm cholesterol mau (Huang et al., 2010; Chen
et al., 2011). Moc nhi dugc quan tam ddc biét nhu
mot loai thuc phdm chtic nang cho ngudi cao tudi, &
dang ché bién cting nhu chua ché bién déu thé hién
kha ning tic ché chong lai mot trong nhiing enzym
quan trong lién quan dén bénh Alzheimer (Fan
et al., 2007).

O Viét Nam, Modc nhi duge coi 1a mot trong
nhiing loai ndm cht lyc uu tién phét trién hang dau;
do dé viéc nghién ctiu ting dung cong nghé méi

"Trung tdm Nghién ctu va Phat trién Nim, Vién Di truyén Nong nghiép
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trong nhan giéng va nuoi trong ndm Moc nhi la vin
dé thoi sy can dugc quan tam. Cac ndi dung dugc
nghién ctiu trong bai bado nay nham xéc dinh dugc
cac diéu kién dé€ nudi trong Mdc nhi trén ngudn co
chit mun cua, st dung giong cdy dang dich thé; Két
qua nghién ctiu cho thdy thoi gian nuoi trong dugc
rut ngan, hiéu suit va nang sudt tang ro rét, chat
lugng san phdm nidm thuong phdm dugc cai thién,
qua d6 lam ting dang ké hiéu qua kinh t&€ cho nguoi
trong nam.

Hién nay trén thé giéi da su dung phuong phap
nuoi trong ndm st dung giong ndm dang dich thé dé
nuodi trong thanh cong hang chuc loai ndm an - ndm
dugc liéu quy mod cong nghiép, dién hinh la cac loai
nam c6 san lugng va nhu ciu st dung cao nhu: ndim
Moc nhi, ndm So, ndm Huong, Kim cham, So dui ga
(So vua), Linh chi, Nhong trung thao... Tu két qua
thtt nghiém tai cac phong thi nghiém lén va nhé cho
théy, dai da s6 cac loai ndm dugc nuodi trong biang
giong ndm dang dich thé déu cho hiéu qua t6t hon
so v6i st dung gidng ndm dang ran, thé hién & cac
chi tiéu nhu: hé sgi ndim déu phat trién t6t trén co
chét nuoi tréng, rut ngan thoi gian uom sgi, qua do
rat ngan chu trinh nudi trong ndm (Trdn A Pham va
ctv., 2006).

Thong qua viéc tham khdo cac cong trinh nghién
cliu ctia mdt s6 tac gia trén thé gidi cho thay viéc
nuodi trong ndm dn - ndm dugc liéu ndi chung, ndim
Moc nhi néi riéng c6 st dung giong ndm dang dich
thé doi hoi cac diéu kién kiém sodt chiat ché vé
ngudn dinh dudng, d6 4m co chat, co ché khti trung
nguyén liéu, nhiét do nuoi sgi va kich thich qua thé
sinh trudng phat trién,... Qud trinh nhan giéng, cdy
gidng, uom sgi can dugc kiém soat chit ché bing
cac trang thiét bi hién dai, dong bo va t6 chuic thuc
hién mot cach khoa hoc. Trong pham vi bao nay nay
chung t6i tién hanh nghién ctiu nham x4y dung cong

thtic moi truong dinh dudng va cac diéu kién t6i uu
cho nuo6i trong ndm Moc nhi Auricularia auricula st
dung gidng ndm dang dich thé.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

- Giong géc ndm Moc nhi dang dugc luu git tai
Trung tdm nghién ctiu va phét trién Ndm - Vién Di
truyén Nong nghiép, da dugc cong nhan gidong quoc
gia (2010).

- Gidng st dung la giong dang dich thé dat chat
lugng dugc nuoi cdy trong binh lén men 120 lit.

- Nguyén liéu:

+ Mun cua: Mun cua tap, khong nhiém mdc,
hoéa chat.

+ L6i ngd nghién: Loi ngd kho do dm dat 12 - 13%,
dugc nghién nat, khong nhiém mdc, héa chit.

+ Ba mia: DY dm dat 12 - 13%, dugc nghién min,
khong nhiém mdc, héa chit.

+ Tui nylon chiu nhiét, ¢ nut nhya, nap nhua,...

- Thiét bi: No6i khtt trung, box cdy vo trung, ta
nuoi vi sinh, néi hip ap luc cong xuat 1,5 - 2,5 kg
hoi/gio.

- Cac loai moi truong st dung:

+ MOoi truong giti giong nam: Moi truong PGA:
Khoai tay: 20 gam, glucose: 20 gam, aga: 20 gam,
nudc: 1000 ml.

+ Moi truong nhan giéng nim mdc nhi dang dich
thé: khoai tay: 200 g, Glucose: 15 g; Pepton: 2,0 g; gia
d620g;MgSO,.7H,0:0,5¢; KH PO ,:1g; K HPO,: 1g;
Thiamin: 10 mg; Nudc cat: 1000 ml; pH 6 - 7.

+ Moi trudng st dung trong nghién ctiu xay dung
QTCN nuoi tréng ndim Moc nhi trén ngudn co tong
hgp sti dung giéng ndm dang dich thé.

Bang 1. Thanh phin moi trudng nudi trong ndim moc nhi

Thanh phan
Cong thiic Muncwa Lo6ingdé Bamia MgSO, KH/PO, Cimgao Ciammi CaCO,
CTINT 1 95 0,5 0,5 3 - 1
CTNT 2 95 0,5 0,5 3 - 1
CINT 3 55 40 0,5 0,5 3 - 1
CTNT 4 55 40 0,5 0,5 3 - 1
CINT 5 95 0,5 0,5 3 1
CINT 6 55 40 0,5 0,5 - 3 1
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2.2. Phuong phap nghién citu

St dung mot s6 phuong phdp nghién ctiu nuodi
trong ndm an - ndm dugc liéu theo cac tac gia:
Nguyén Lan Ding (2001), Nguyén Hiiu Ddng va
cong tac vién (2000), Trinh Tam Kiét va cong tac
vién (1986).

2.2.1. Phuong phap si dung trong nghién ciiu xdy
dung QTCN nuéi trong ndm Moc nhi trén ngudn co
tong hop st dung giong ndm dang dich thé

a) Khdo sdt cong thiic moi trudng nudi trong ndm
Moc nhi

Xt ly nguyén liéu nu6i trong ndim Moc nhi: Miin
cua, 16i ngd, ba mia nghién nho dugc lam d&m béng
nudc voi trong ¢é pH 12 - 13, (4 kg v6i/1000 lit nudc
sach), u 1 - 3 ngay, dao déu, G tiép 1 - 3 ngay; D6 dm
nguyén liéu sau U dat 65 * 2%, nguyén liéu da dugc
xt ly tién hanh phoi tron phu gia theo cac cong thtic
thi nghiém trong bang 1, sau dé dong tti 19 x 37 cm,
moi bich nguyén liéu c6 khéi lugng 1,2 - 1,3 kg, do
nén nguyén liéu viia phai sao cho chiéu cao nguyén
liéu sau khi dong tui dat 22 - 23 cm. Pem khti trung
nguyén liéu; d€ nguoi, ciy giong: Cdy giong nim
dang dich thé chét lugng t6t; cac mau doi chiing
cdy giong dang hat dat tiéu chudn, dugc san xuét tai
Trung tdm Nghién ctiu va Phat trién ndm - Vién Di
truyén Nong Nghiép.

Bich cdy giong xong dugc nuoi trong phong t6i, &

nhiét d6 thich hgp; sau khi sgi lan kin bich tién hanh
rach bich, cham séc qua thé Thu hai ding do tudi
khi ndm chua xoe rong.
b) Nghién citu dnh hudng ciia do dm co chdt phdi tron
dén sy sinh trudng, phdt trién va khd ndng nhiém
bénh ciia ndm Moc nhi trong giai doan nudi trong thu
quad thé

Sti dung cong thtic nudi trong thich hop dé khao
sat d0 dm nguyén liéu; tién hanh phdi trén nguyén
liéu dong déu, tao dm nguyén liéu & cic ngudng
khac nhau: 50 + 2%, 55 + 2%, 60 + 2%, 65 + 2%,
70 + 2%. Pong tui, khi trung nguyén liéu; Cay
giong: Cdy giong ndm dang dich thé€ chat lugng tot;
cac mau ddi chiing cdy giong dang hat, dang que dat
tiéu chuidn; Nudi sgi; sau khi sgi lan kin bich tién
hanh rach bich, cham séc, thu hai.

¢) Nghién ciiu dnh hudng cua ty 1é giong cdy vao bich
nguyén liéu dén su sinh trudng, phdt trién ciia hé sgi
ndm Moc nhi trong giai doan nudi trong thu qud thé

Céy giong: St dung giong ndm dich thé nudi
4 - 5 ngay cdy chuyén vao bich nguyén liéu nudi
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trong voi cac thé tich giong cdy: 10 ml/bich, 15 ml/
bich, 20 ml/bich, 25 ml/bich, 30 ml/bich, 35 ml/bich;
Mau déi chiing cdy giong nhan trén co chét hat véi
dinh lugng 5 gam gi6ng/ bich; mai bich nguyén liéu
c6 khoi lugng 1,2 kg.

d) Nghién ctiu dnh hudng cua nhiét do dén su sinh
trudng ciia hé sgi ndm Moc nhi trong giai doan
nudi trong

St dung cong thiic nuoi trong thich hgp, khu
trung, cdy giongvdi ti 1é thich hgp; Nudi sgi trong
diéu kién nhiét do: 16 - 18°C; 20 - 22°C; 24 - 26°C;
28 - 30°C; 32 - 34°C.

e) Nghién ciiu dnh hudng ciia nhiét do dén sy hinh
thanh va phat trién qud thé ndm Moc nhi

Sau thoi gian uom sgi, chuyén bich nguyén liéu
ra khu vic nuoi trong, rach bich, diéu chinh nhiét d¢
nuoi ¢ cdc ngudng: 20 - 22°C; 23 - 25°C; 26 - 28°C;
29 - 31°C.

Chi tiéu theo doi ctia cac thi nghiém: Téc do lan
sgi (mm/ngay), ty 1é nhiém (%), thoi diém xudt hién
man qua thé (ngay), s6 lugng man hiu hiéu (mim),
thoi gian sinh trudng qua thé tong thoi gian nuoi
thu qua thé (ngay), nang sudt nim thuong phim
(% hodc kg nam tuoi/ 1 tin nguyén liéu kho).

2.2.2. Phuong phdp bé tri thi nghiém

Céc thi nghiém dugc bé tri 3 1an nhac lai va dugc
tién hanh nhu sau: Mdi cong thtic thi nghiém bo tri
150 bich nguyén liéu (1,2 kg/bich). Theo ddi cac chi
tiéu nghién ctu véi s6 lugng 50 bich/cong thic thi
nghiém, ldy mau theo 5 diém ctia dudng chéo, mdi
diém 10 bich.

Cac chi tiéu theo doi:

+ Theo doi cac dac diém sinh trudng ctia hé sgi.

+ Ti1é nhiém: dugc tinh theo cong thic:

Téng s6 mau nhiém

Tilé nhiém (%) = x 100%

Tong s6 mau thi nghiém

+ Thoi gian vom sgi, ky hiéu T, (ngay) dugc tinh
ti khi cdy giong dén khi hé sgi moc kin toan bo bich
nguyén liéu nudi trong.

+ Toc do clia s¢gi ndm dugc tinh theo cong thiic
sau: V= D/T,

Trong do, V: Toc do moc ctia hé sgi (mm/ngay);
D: Chiéu cao bich nguyén liéu (mm); T : Thoi gian
uom sgi (ngay).

- Thoi gian hinh thanh mam qua thé nim, ky
hi¢u T, (ngay): Tinh tit khi hé sgi moc kin bich
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nguyén liéu dén khi thdy xudt hién mam qua thé &
vét rach.

- Thoi gian qud thé trudng thanh, ky hiéu T,
(ngay): Tinh ti khi xudt hién mam qua thé dén khi
qua trudng thanh cé thé thu hoach.

- Téng thdi gian nudi trong ndm thu qua thé, ky
hiéu T (ngay): T=T, + T, + T..

- Dic diém hinh thai qua thé, khéi lugng trung
binh ctia qua thé (g).

- Puong kinh qua thé ndm (mm): Lay kich thudc
trung binh cta 10 miu nim; moéi mau dugc do
dudng kinh 16n nhat, duong kinh nhé nhat.

- Hiéu suét sinh hoc (%) dugc tinh theo cong thic:

Tong khéi lugng ndm tuoi
x 100%

Hiéu suat sinh hoc (%) =
Khoi lugng nguyén liéu kho

- Néng sudt ndm tuoi dugc tinh nhu sau:
Ml B Mz
Khéi lugng nguyén liéu kho
Trong dé: M, la tong khoi luong ndm thu dugc;
M, la khoi lugng phan ndm khong c6 gid tri st dung.

x 100%

Nang sudt nim (%) =

2.3. Thoi gian va dia diém nghién ctu

- Thoi gian nghién ctiu: Thang 01/2029 dén thang
6/2020.

- bia diém nghién ctiu: Vién Di truyén Nong nghiép.

I1I. KET QUA VA THAO LUAN
3.1. Két qua khao sat thanh phidn mdi truong
truong nuoi trong nim moc nhi

St dung cdc cong thuc nuodi trong nhu trong
bang 1, qua thdi gian nghién ctiu va theo déi thu
dugc mot s6 két qua thé hién & bang 2.

Bang 2. Anh hudng ctia thanh phin méi trudng nuéi trong t6i sinh trudng
cta hé sgi va qua thé ndm Mdc nhi

- Congthic CrNTI  CINT2  CINT3 CINT4 = CINT5  CINT6
Chi tiéu
Thoi gian nudi sgi 40 35 37 37 38 36
Ty 1é nhiém bénh (%) 8 12 10 11 8 10
T0{1g t}A’IO’I gian nuoi dén thu 95 80 83 85 9 86
qua thé (ngay)
S6 cum/bich 11,6 9,52 10,3 10,6 12,2 10,8
Khoéi lugng ndm tuoi/bich (g) 845,54 720,77 821,25 834,28 870,76 837,27
Niéng sudt ndm (%) 83,25 64,42 78,38 79,13 86,51 80,4
DPic diém soi SQ’1 ndm trang dong nhat, phat trién t6t va dong déu trén cic cong thic

thi nghiém

S¢i ndm Moc nhi sinh truéng dong déu trén cac
cong thtic nuodi trong khac nhau, khoang 2 ngay sau
khi cély giéng sgi ndm moc tring bé mat; D6i voi
cong thiic nuodi trong 2 téc do phat trién cta sgi
nam nhanh hon, do cac hat 16i ng6 c6 kich thudc
16n, tao do x6p va thong thoang trong co chat nén
hé sgi ndm dé dang phat trién hon. Tuy nhién, khi
budc vao giai doan nudi qua thé, & cong thic chua
16i ngo rat nhanh bi giam khoéi lugng, diéu nay lam
anh hudng t6i thoi gian thu qua thé va nang sudt qua
thé. Doi véi cong thiic nudi trong 1 va 5 thoi gian
nuoi sgi kéo dai nhat nhung hé sgi trén cong thiic 5
phat trién khoe manh nhit.

So sanh khi st dung cdm gao va cdm mi cho thay
khi moéi trudng c6 bd sung cam mi gitp nang suét
trung binh cta 1 bich ndm Moc nhi dat 870,76 g,
tuong Ung voi nang sudt ndm (ty 1¢é gita tong khoi

lugng ndm tuoi/khdi lugng nguyén liéu kho) dat
86,51% cao hon so véi khi st dung cam gao dat
845,54g tuong duong véi nang sudt dat 83,25%. St
dung cdng thiic nudi trong 5 cho ning suét qua thé
thu dugc cao nhit.

3.2. Két qua khao sat anh huéng ciia 6 Am co chat
phoi tron dén nuoéi trong nim Mc nhi trong giai
doan thu qua thé

Theo nhiéu nghién ctiu trude day cho biét, doi
v6i nuoéi trong ndm Moc nhi do 4m co chat phu hgp
khodng 65%. D€ danh gia lai mtic d6 anh hudng ctia
d6 dm co chat t6i sinh trudng va phat trién ctia ndm
Moc nhi khi st dung giong dang dich thé, tién hanh
danh gid trén 5 ngudng do 4m khac nhau trén cong
thtic nuoi trong 5. Két qua nghién ctiu dugc trinh
bay trong bang 3.
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Bang 3. Anh hudng ctia d6 4m co chit dén nudi trong ndm Moc nhi

o boam 50% 55% 60% 65% 70%

Chi tiéu

Thoi gian nudi soi 45 42 39 38 40

Ty 1é nhiém bénh (%) 2 5 8 8 10

T(:ng thoi zg’lan j‘luOI‘ 102 98 95 9 94

dén thu qua thé (ngay)

S6 cum/bich 8,4 9,5 11,3 12,4 12,2

TL ndm tuoi/bich (g) 648,5 692,4 821,25 872,5 870,2

Nang suat ndm (%) 61,6 65,57 80,12 86,73 84,55
GAlong,nar.nﬂbung Sf'n chatp, t,o N Giong ndm moc sgi sau khoang 2 - 3 ngay cdy, hé

N . do phat trién sgi kém, sgi manh, .9 . M . ,

Dic diém soi L e P . sgi trang dong nhét, day sgi, sinh trudng manh,
phat trién loang k6 khong déng . .. 9 "2,
déu toc dd phat trién sgi nhanh

Do dm co chit c6 anh hudng 16n t6i sinh trudng
va phat trién ctia ndm Moc nhi; d6 4m co chét thich
hop 1a 60 - 70% cho két qua t6t hon ca véi nang suét
trung binh & d6 4m 65% la 972,5 g/bich. Vi vay, st
dung d¢ 4m co chit khoang 65% cho cac thi nghiém
nuoi trong ndm Moc nhi tiép theo.

3.3. Két qua khao sat anh hudng cua ty 1é giong cay
vao bich nguyén liéu dén sy sinh truéng, phat trién
ctia hé s¢gi ndm MQc nhi trong giai doan nuoi trong

St dung cong thiic moi trudng 5, st dung giong
nidm dich thé nuoéi 4 - 5 ngay cdy chuyén vao bich
nguyén liéu nuoéi trong véi cac thé tich gidng cdy:
10 ml/bich, 15 ml/bich, 20 ml/bich, 25ml/ bich, 30ml/
bich, 35ml/ bich; Mau déi chting cdy giong nhén trén
co chat hat vé6i dinh lugng 5 gam giéng/ bich; moi
bich nguyén liéu c6 khoéilugng 1,2 kg; Nuoi sgi trong
diéu kién 25°C, khong c6 anh sang. Két qua dugc ghi
nhan & bang 4.

Bang 4. Anh hudng ctia ty 1é ciy giéng dén sy phat trién cia nAm Moc nhi

Ty 1€ gidng DC
cy (ml) 10 15 20 25 30 35
Chi tiéu
Thoi gian nudi sgi 45 53 48 40 38 35 35
Ty 1é nhiém bénh (%) 13 15 12 10 6 6 8
Tong thai gian nudi 95 100 95 90 85 82 83
dén thu qua thé (ngay)
S6 cum/bich 12,4 9,5 10,3 11,6 12,2 12,7 12,2
TL ndm tuoi/bich (g) 848,5 722,4 764,2 782,5 834,6 867,7 840,2
Néng suit ndm (%) 79,1 62,24 69,6 73,49 83,64 87,98 82,56
Hé sgi trdng = Giéng Moc nhi bung Giong ndm bung khoe, phdn b6 | Sgi phat
khoe, bung  sgi kém trong nhiing rai rc tai nhiéu vi tri trén bich | trién khoe,
Dic diém sgi déu trén ngay dau, sgi manh, mun cua, sg¢i moc dai, day va nhiéu bich
bé mittai | tlit ngay thu 20 sgi day, mau trdng dam tu ngay thi bi u6t day
mun cua trang dam 10 sau cdy

Nhén xét: Dua vao két qua trong bang 4 cho
théy, ty 1é giong cdy c6 anh hudng ré rét téi sinh
trudng va phat trién cia ndm Moc nhi.

Vé chi tiéu thoi gian nudi sgi: Khi st dung giong
hat theo phuong phap truyén thong, véi ciing thanh
phan moi trudng co chat va diéu kién nuoi thi thoi
gian nudi sgi kéo dai 45 ngay; Khi st dung giong Mdc
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nhi dang dich thé, vu diém cta nd la dich giéng khi
cdly c6 thé phén bd rai rac khap bé mit bich tu trén
xudng dudi néu cdy véi lugng gidng ti 25 - 30 ml
dich giong/bich, diéu nay tao diéu kién cho sgi ndim
bung déu & khip cdc vi tri nén thoi gian nudi sgi
rut ngan dang ké chi con tui 35 - 38 ngay. Tuy nhién,
khi tdng 1én 35 ml/bich quan sit thay c6 nhiéu bich
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bi u6t day, di€u nay sé gay anh hudng cho sgi ndim
sinh trudng sau nay, s¢i bi co lai hodc khong thé phat
trién khi moi trudng qud uét. Trong trudng hgp st
dung ty 1é giong it tli 10 - 15 ml/bich, dich giong chi
tap trung chu yéu tai vi tri cdy nén giong bung sgi
chim, lugng giong it ciing lam cho hé sgi phat trién
kém, sgi manh, mo khong trang mudt nhu cac cong
thiic khac.

Ngoai ra, cdy giong v6i ty 1€ thap cting anh hudng
t6i ty 1€ nhiém bénh, do cang kéo dai thoi gian nudi
soi sé lam cho nhiing vi tri giong chua phat trién
t6i dé nhiém bénh nhu mdc trang, mdc xanh, mdc
den, khuén... véi ty 1é ciy 30 ml ty 1é nhiém chi 6%,
nhung cy véi ty 1¢ 10 ml ty 1é nhiém tang lén 15%/
tong s6 bich theo doi.

Cac chi tiéu vé nang sudt: Uu diém khi cdy giong
dang dich théla thoi gian kin bich nudi trong nhanh,
nén it c6 hién tugng sgi ndm phia dau bich bi gia
ma day bich con non. Dén giai doan khi bich ndim
da kin chuyén sang nha nuoi tréng, rach bich don
nam thi doi véi phuong phap cdy hat thi nhiing vét
rach phia trén miéng bich (sgi ndm gia hon) sé ra
qua thé trudc con doi véi nhiing bich cdy giong dich
thé& tudi ndm sé dong déu hon, nén ra tap trung ngay
sau khi rach bich khoang 7 ngay. Vi vay, s6 qua thé

htu hiéu trén nhiing bich st dung giong cdy dang
dich thé sé cao hon. Dua vao bang 4 cho thdy, vé
chi tiéu s6 cum/bich ctua phuong phap cdy hat do
dugc la 12,4 cum/bich khong khac nhiéu véi s6 cum
12,7 cum/bich khi cdy 30 ml dich giong; tuy nhién
do s6 cum hitu hiéu cao hon nén nang suét thu dugc
khi cdy dich tuong ting la 87,98% so véi cdy hat la
79,1%. Khi cdy lugng dich giong it 10 - 15 ml, soi
nam sinh trudng trong thoi gian dau kém nén ciing
gap truong hop soi ndm phia trén bi gia hda (thuong
xudt hién mam qué thé khi chua rach hodc chay dich
mau nau vang), con sg¢i ndm phia dudi bi non nén
anh hudng 16n t6i nang sudt, chi thu dugc ning suat
62,24% va 69,6% khi cdy 10ml va 15ml.

Nhu vy, cdy gidng véi ty 1é 25 - 30 ml/bich cho
két qua tot nhat.

3.4. Két qua khao sat anh huéng caa nhiét d dén
su sinh trudng cua hé s¢i nAm Mdc nhi trong giai
doan nudi trong

St dung cong thiic méi trudng 5; Cdy giong dich
thé véi ty 1¢ 25 ml dich giong/bich. Nuoi sgi trong
cac khoang nhiét do: 16 - 18°C; 20 - 22°C; 24 - 26°C;
28 - 30°C; 32 - 34°C. Két qua dugc thé hién trong
bang 5.

Bang 5. Anh hudng ctia nhiét d6 dén su phat trién ctia hé sgi ndm Moc nhi

Nhiét do
(°C) 16-18 20-22 24 -26 28 - 30 32-34
Chi tiéu
Th({l gian nudi soi 50 43 35 33 33
(ngay)
Ty 1é nhiém bénh
j i 5 10 12 12 12
(%)
.. . D . . Soindm trang | S¢indm phat  Sg¢i ndm phét trién
S¢i ndm tho S¢i ndm trang , o .,
. an . . e ) mugt, phat trién nhanh, nhanh, sgi manh hon,
Dic diém sgi day, phat trién | mugt, phat ., . e leA 1 \
. o am trién nhanh, s¢i méanh, phat = c¢6 xudt hién dich mau
chim trién déu . . o s \ A a1
dong déu trién dong déu | vang phia trén dau bich

Nhiét do anh hudng t6i sy phat trién cta hé sgi
ndm Moc nhi, trong diéu kién nhiét dd khoang 25°C
va cdy giong dich thé thoi gian nudi sgi cia ndm
Moc nhikhoang 35 ngay. Nhung khi nuéi s¢i 6 nhiét
do thap tii 16 - 18°C, thoi gian nudi s¢i kéo dai hon,
quan sat dac diém hé sgi cho thay: téc do moc sgi
cham qua tting giai doan theo doi, hé sgi tho c6 mau
trang duc, uu diém khi nu6i sgi trong nhiét d thap
do la ty 1é nhiém bich thdp nhat (5%). Khi nuo6i sgi
& nhét do cao tii 32 - 34°C, hé sg¢i phat trién c6 phan
nhanh hon nhung s¢i manh, & phia trén dau bich
soi ndm gia hon nén xudt hién dich mau nau vang.
Két qua & bang 5 cho thdy, hé sgi ndm mdc nhi trén

co chit mun cua sinh trudng tot trong ngudng tu
24 - 26°C.

3.5. Két qua khao sat anh hudng caa nhiét do dén
su hinh thanh va phat trién qua thé ndim Mdc nhi

St dung cong thiic méi trudng 5. Cdy giong dich
thé voi ty 1é 25 ml dich giéng/bich. Sau giai doan
uom sgi ¢ thi nghiém trén, chuyén bich vao phong
cho ra qua thé c6 miic diéu chinh nhiét do & cac
ngudng khac nhau: 20 - 22°C; 23 - 25°C; 26 - 28°C;
29 - 31°C. Quan sat sy hinh thanh va phat trién qua
thé, két qua dugc trinh bay & bang 6.
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Béng 6. Anh hudng ctia nhiét do dén su hinh thanh va phat trién ctia qua thé ndm Mdc nhi

Chi tiéu Nhiét do (°C) 20-22 23-25 26-28 29-31

Thoi gian xudt hién mam qua thé (T)) 12 8 7

Thoi gian qua thé trudng thanh (T,) 15 10

Téng thoi gian thu hai qua thé 64 53 50 50

Dbudng kinh trung binh qué thé ndm (cm) 12,6 15,5 16,2 16,4

S6 cum trung binh/bich 10,3 13,8 12,5 12,1

Trong lugng ndm tuoi grung binh/bich (g) 682,5 874,3 862,6 836,4

Niéng sudt ndm (%) 71,1 91,2 83,4 81,8
Qud maunidu  Quad mauniu | Qua mauniu,  Qua mau nhat,

bac diém qua thé den, cidnh day, | den, cinh ndm  cdnh ndm to canh ndm to
nho to day, can d6i | day, can doi mong, can doi

Qua theo doi cho thdy, nhiét do anh hudng t6i
thoi gian hinh thanh mdm quéa thé ndm; Nhiét
do thap 20 - 22°C, lam kéo dai thoi gian xuat hién
mam qua thé 1én 12 ngay, trong khi thoi gian
xudt hién mam qua thé & cac cong thic khac tu
7 - 8 ngay. Nhu vay, nhiét do khong chi anh
huéng t6i thoi gian uom sgi ma con anh hudng
t6i thoi gian ra qua thé, bén canh d6 cling lam
kéo dai thoi gian qua thé trudng thanh; Trong
diéu kién thich hgp 23 - 25°C, thdi gian cham séc
dé canh Moc nhi phat trién hét ¢ khoang 10 ngay,
v6inhiét do cao hon la khoang 7 ngay; trong khi do,
khi nuoi trong & nhiét do thap, thai gian d€ qua thé
trudng thanh 1a 15 ngay.

Vé chi tiéu t6ng thoi gian thu hai qua thé trong thi
nghiém nay dugc tinh ti khi rach bich dén khi két
thuc dot thu hai tha 2. Trong nuéi trong ndm moc
nhi, thai gian ti lac thu hoach dot dau dén khi ¢6 lta
m&i khoang 18 - 20 ngay, do véy khi thoi gian xuat
hién mam qua thé va thoi gian cham s6c qua thé kéo
dai cting lam kéo dai thoi gian thu hai. Khi nhiét do
26 - 28°C, tOng thoi gian dé thu hai qua thé khoang
50 ngay, nhung nhiét do thap lam kéo dai thoi gian
phat trién cta qua thé, thoi gian thu héi kéo dai hon
s0 v6i cac cong thiic khac tii 11 - 14 ngay.

Bén canh d¢, khi quan sat dic diém hinh théi
qua thé ndm cho thdy, nhiét d6 thidp canh moc nhi
c6 mau niu den dam hon va day hon, duong kinh
qua thé va s6 cum/bich cting thip hon lam cho nang
sudt ndm moc nhi thu dugc khi nudi trong & nhiét
do thdp cling giam dang ké, chi dat 71,1%, trong khi
nang sudt dat cao nhat khi nuéi trong & nhiét do
thich hop la 91,2%.
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IV. KET LUAN

Nam Moc nhi hoan toan thich hgp véi phuong
phdp nuodi trong trén nguodn co chit tdng hop st
dung giong ndm dang dich thé véi cac diéu kién
nhu sau:

+ Cong thtic moi trudng thich hgp cho nudi
trong ndm Moc nhi: 95% mun cua, 0,5% MgSO o
0,5% KH,PO,, 3% cam mi, 1% CaCO, (c6 thé phéi
tron thém 16i ngo, ba mia d€ tdn dung ngudn nguyén
liéu sdn ¢4 tai vliing san xudt)

+ DO 4m nguyén liéu phu hgp cho nudi trong
nam Moc nhi: 65 + 2%.

+ Ty 1¢ giong cdy phu hgp cho nudi trong ndm
Moc nhi: 25 - 30 ml/bich.

+ Nhiét d¢ thich hgp nhat trong giai doan nudi
sQi: 24 - 26°C.

+ Nhiét do thich hgp nhat trong giai doan thu
qua thé: 23 - 25°C.

LOI CAM ON

Cong trinh nghién ctiu dugc ho trg kinh phi tu
dy 4n “San xudt thu nghiém giong ndm dang dich
thé d6i véi mot s6 loai ndm chu luc” thudc du 4n
KH&CN: “Nghién ctiu chon tao gidng va cong
ngh¢é san xudt ndm dn, ndm dugc liéu quy mo cong
nghiép”, Chuong trinh: “Phat trién san phdm Qudc
gia dén nam 2020” Nhom tac gia xin cam on B¢
No6ng nghiép va Phat trién nong thon va Bo Khoa
hoc va Cong nghé.
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Building a technological procedure for cultivation
of ear mushroom by using liquid spawn
Co Thi Thuy Van, Le Thi Lan, Hoang Thi Soan

Abstract

The liquid spawn ear mushroom is a multiplied biomass in the liquid nutrient medium. After culturing
under suitable conditions and testing for quality, they will be transferred to a solid medium for
growing ear mushroom. In this article, we conducted studies on parameters to develop the cultivation
process of Auricularia auricula using liquid spawn. The study results showed that the Ear mushroom was
completely suitable for the cultivation on substrate using liquid spawn with the formula: 95% sawdust,
0.5% MgSO,, 0.5% KH_PO,, 3 % wheat bran, 1% CaCO,; material moisture: 65 + 2%; seeding rate:
25 - 30 ml/bag of material.

Keywords: Ear Mushroom (Auricularia auricular), liquid spawn, edible - medicinal mushroom

Ngay nhén bai: 07/9/2020 Nguai phan bién: PGS. TS. Nguyén Thi Bich Thuy
Ngay phan bién: 19/9/2020 Ngay duyét diang: 24/9/2020

NGHIEN CUU ANH HUONG CUA PHAN GA
KET HGP VOI PHAN BON HOA HQC DEN NANG SUAT, CHAT LUGNG
TRAI PAU BAP PO TRONG TREN PAT PHU SA
Pham Thj Diém Thuy', Tit Anh Thu?, Bui Triéu Thuong?

TOM TAT

Nghién ctiu nay trinh bay két qua danh gia anh hudng ctia viéc bon két hgp phan hiiu co ga va phén bén hoa
hoc dén sinh trudng, nang sudt va chat lugng trai ddu bap do (Abelmoschus esculentus L. Moench). Thi nghiém dong
rudng dugc thuc hién vao vu BDéng Xuan 2019 - 2020 trén dat ph sa (Fluvisol), tai khu thuc nghiém Trudng Pai hoc
Cén Tho. Thi nghiém dugc bé tri theo thé thiic khéi hoan toan ngau nhién véi bén nghiém thuic, ba l1an lp lai. Két
qué thi nghiém cho thdy khi bén 70% NPK + 30% phéan ga (84 kg N - 42 kg PO, - 42 kg K,O/ha + 1,8 tdn/ha phan
ga) gitip cay sinh trudng t6t, dat nang sudt cao hon so véi boén 100% NPK (120 kg N - 60 kg P,O, - 60 kg K O/ha).
Bén 50% NPK + 50% phan ga (60 kg N - 30 kg PO, - 30 kg K,O/ha + 3 tdn/ha phan ga) cho ning suit ngang bang
v6iboén 100% NPK. Ngoai ra, bén phan hiiu co da gitp gia taing d6 Brix, giam su tich lay nitrate trong trai so véi bon
hoan toan phan bon hoa hoc; dong thoi gitp cai thién pH dat, chat hitu co, ham lugng dinh dudng hiiu dung trong
dat ro rét hon so véi khong bon phan hitu co (100% NPK).

Tu khoa: Dau bap (Abelmoschus esculentus L.), ndng sudt, phan ga, dinh dudng dat

"Ho¢i Chii thap do tinh An Giang,? Trudng Pai hoc Can Tho
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