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Tém tit: Ngo 1a cdy luong thyc quan trong dugc trong & nhiéu ving sinh thai khdc nhau. Trong
khi hat ngd 12 phin c6 gid tri dwoc con ngudi thu héi, than, 14 duoc sir dung 1am thirc 4n gia stc,
thi 16i ngd bi thai bd ra ngoa1 mdi truong gay 6 nhiém ma chua dugc tan dung hop ly gay lang phi
tai nguyén. P& tai nay tién hanh sir dung 16i ngd lam co chit nuodi trong nam sO trdng. Trong
nghlen clru da khao sét sy sinh truong ciia hé soi, sy hinh thanh qua thé ciia ndm sd trén 2 loai co
chit 12 161 ngd nghién min va 15i ngd bam nhé. Két qua cho thiy 16i ngd nghién mm voi ty le phdi
tron dinh dudng 2% (cdm gao) la cdng thuc t01 wu cho su sinh truéng va phat trién cua ndm so
Trong khi d6 15i ngd bam nhé van cho ning suit nhung két qua kém hon. Sau khi thu hoach ndm
phin co chét s& bi thai bo, cdc chi tiéu 1y héa hoc cua ba thai sau trbng nam da duoc nghién ctru
phan tlch két qua cho thay ba thai ddp ung duoc cdc didu kién tiéu chuin dé i phan compost. Viée
tréng ndm trén co chit 16i ngd vira lam giam mot luong 16n chit thai ra mdi truong, vira gidp
nguoi dan tang thém thu nhép x6a d6i giam ngheo.

Tuwr khoa: Loi ngd, xur ly 16i ngd, trong nam, nam soO.

1. Mé dau

Loi ngd 1a phy phdm sinh ra tir san xuat
nong nghiép voi luong rat 16n. Hién nay trén
the gioi cing nhu ¢ Viét Nam dién tich gieo
tréng, nang suat hay san lugng ngd c6 xu hudng
tdng hang nam [1]. Do c6 ham luong cellulose
va lignin khd cao nén 1i ngd rt khé phan huy,
ching hau nhu bi thai ra moi truong hodc dugc
phoi kh6 dé 1am nhién ligu, chat d6t phuc vu
sinh hoat ctia ngudi dan [2, 3]. Tuy nhién viéc
db6t 14y nhiét lugng nhu vay lai gdy ra 6 nhidm
moi truong.
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Trong nhirg nam qua, nhiéu dia phuong da
sir dung cdc ngudn phy pham c6 san nhu rom
ra, min cua, bong vai vun (va mot sb rat it da
sir dung 16i ngd) dé trong nam, ddp ung mot
phan nhu cau thi truong va tang thu nhap cho
nguoi dan. Pay ciling 1a mot trong nhitng
phuong phdp kha thi va kinh t& nhét cho viéc
xtr 1y chat thai nong nghiép giau lignocellulose
[4]. Ngoai ra, nam an dugc xem la mot loai
thuc phim sach dang dugc nguoi tiéu ding
trong va ngoai nudc ua chudng boi tinh an toan
va gid tri dinh dudng cta né dbi véi sirc khoe
con ngudi. Nhidu nghién ctru chi ra ring ndm
chira rat nhiéu axit amin thiét yéu can thiét cho
co thé con nguoi [4].
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Nam sd hién dang duoc nudi trong phd blen
nhit ¢ Viét nam, 1a mot trong nhing loai nim
chu lyc dé phit trién sdu rong va bén viing trén
toan qudc. Bén canh d6 nam so tring (Pleurotus
florida) c6 phé nhiét do thich hop rong hon lai
cho ning suat cao nhat so véi cdc loai ndm so
khac [5]. Trong nghién ciru nay, ching toi tién
hanh khao sat anh huong cia mot s6 yéu té dén
sw sinh truong hé soi va sy hinh thanh qua the
clia ndm sO trang trén co chat 16i ngd véi hai mau
nghién ctru 12 16i ngd bam nho va 16i ngd nghién.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

- Loi ngd duoc s dung lam nguyén li¢u dé
nuoi trong nam.

- G10ng nam so trang (Pleurotus florida)
dugc lay tai Trung tam Nghién ctu va Phat trién
Nam — Vién Di truyen Nong Nghi¢p Viét Nam.

2.2. Phwong phdp nghién cuu

Khao sdt anh hwong cua ky thudt tao am
khoi nguyén liéu dén qud trinh trong ndm

bé nghién ctru anh huong cua ky thuat tao
am co chat dén qud trinh trong nim, nguyén
liéu dugc xir ly theo 2 cach khic nhau:

+ Céch tao am 1 (TAl): Nguyén liéu duge
tu6i 4m biang nudc voi lodng (diéu chinh dén
pH = 11-13), 0 3-4 ngay, hang ngay kiém tra va
b6 sung am dé dat do am 62 — 67%; Céch xu ly
nay dp dung cho ca 2 loai 16i ngd nghién va 15i
ng6 bam nho [2, 6].

+ Cédch tao 4m 2 (TA2): Nguyén liéu dugc
ngam ngdp trong nudc voi lodng 1 ngay, vot 1€n
ké, 1 trong 2 - 3 ngay va kiém tra d6 am dat 62-
67%. Cach nay chi 4p dung cho 16i ngd bam nho.

Sau khi tao 4m va phdi tron thém chit dinh
dudng 1a cdm gao (theo ty 1& 2% vé khdi
lugng), co chat dwoc déng bich, khir triing bang
nbi hap ap lyc ¢ 121°C trong 180 pht, dé
ngudi, tién hanh cdy giéng trong ti cdy vo triing
1ol chuyén vao nha vom soi [2, 6].

Céc chi tiéu theo doi gdm toc do lan soi
(mm/ ngay) va ty 1€ nhieém nam bénh (%).

Khado sd{ anh hu’o’ng cua do min co chdt dén
qud trinh trong nam

Do d6 min cua co chit quyet dinh sy tiéu
tén ning luong trong qué trinh tréng nam nén
nghién ctru da thir nghiém 2 kich ¢& co chat 1a
16i ngd nghién min (kich thudéc khoang
0,2x0,3x0,3 cm) va 16i ngd bam nho (kich
thuoe khoang 1,0x1,5x3 cm) nham tim ra giai
phdp kinh té nhat cho quy trinh tréng nam.
Tuong g véi céc co chit néi trén quy trinh xir
1y nguyén li€u dugc thyc hi¢n nhu sau:

- Loi ngd nghién: Tu6i am bang nudc voi
pH = 11-13, 0 dong trong thoi gian 2 ngay, ddo
dong u, U sau 1 — 2 ngay c6 thé su dung dé
nuoi trong (cich TA1).

- Loi ngd bam nho: Ngdm trong nudc voi
pH =11 - 13 trong vong 24 gio, u tr 2 — 3 ngay
sau d6 st dung d€ nudi trong (cach TA2).

Nguyén li¢u sau xur ly duogc tién hanh cic
budc trong nam nhu da néu ¢ phén trén.

Chi tiéu theo ddi gom: tdc d6 lan soi
(mm/ngay), thoi gian lan sgi kin 50% bich va
100% bich, thoi gian ra qua the.

Khao sat anh hwong cua ty 1¢é dinh duong
bé sung vao co chdt dén qud trinh trong nam

Co chét sau khi xur 1y (giéng nhu phan khdo
sdt anh hudng cua d6 min) dugc bd sung dinh
dudng bang cim gao theo cac cong thue (CT)
khac nhau (bang 1). Tiép d6 tlen hanh déng tii,
hap khir tring, dé ngudi roi cdy gidng va
chuyén sang khu viyc nudi s¢i. Céc chi tiéu theo
doi gom tdc do lan sgi (mm/ngay), thoi gian lan
s¢i kin 50% bich va 100% bich, thoi gian ra qua
thé, nang suét ndm tuoi.

Béng 1. Ty 1¢ cam gao dugc phdi tron vao co chat

(% khdi lwong)
W Loi ngd L6i ngd
Ty 1€ cdm gao nghién bam nhé
Cong thuc 1 (CT1) 0% 0%
Cong thuc 2 (CT2) 2% 2%
Cong thirc 3 (CT3) 6% 6%
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Bdnh gid chdt liwong ba thai sau trong nam:

Sau khi thu hoach nam ph?ln co chét s& bi
thai bo. Dé ¢6 co sé khoa hoc cho viéc xu ly
chat thai nay nghién ctru da phan tich céc chi
tiéu 1y hoa hoc cua ba thai sau trong nam nhu
pH, do a am, “ham luong cacbon hiru co téng s,
nito tong s6, axit humic va axit fulvic theo cic
TCVN lan luot 1a TCVN 5979:2007, TCVN
4048:2011, TCVN  9294:2012, TCVN
8557:2010 va TCVN 8561:2010.

Céc thi nghiém duogc 1dp lai 3 1an va thuc
hién tai phong thi nghi¢m Phén tich méi trudng,
Khoa Méi truong, Truong Pai hoc Khoa hoc
Ty nhién, PH Qudc gia Ha Noi va Phong
Nghién ctru ndm, Trung tim Nghién ciru va
Phét trién Nam, Vién Di truyén Nong nghiép
Viét Nam.

3. Két qua va thao luan

3.1. Khao sdt anh hiong cia ky thudt tao am
khoi nguyén liéu.

Véi 2 phuong phép tao am khdi co chét
khac nhau la tudi am (TAI) va ngdm (TA2) toc
d6 phit trién ctia hé soi ndm va ty 1¢ nhiém ndm
bénh duoc thé hién & bang 2.

Két qua cho thay d6i véi ca 2 loai nguyén
liéu duoc tao 4m theo hai cdch khdc nhau thi hé
s0i ndm so déu phat trién dwgc. Tuy nhién, voi
cach xur ly TA1 6 nguyén li¢u 161 ngd bam nho:
téc do moc soi khong tot bang cich xir 1y thir 2,
ty 1€ nhiém cling cao hon rd rét, bén canh do soi
nam chi lan rong & phia ngoai chir khéng thé an
sdu vao tan 16i nguyén li€u va 16i bich. Diéu
nay 1a do phuong phdp tudi 4am (TA1) chua phi
hop véi kich ¢ to cia 16i ngd bam nho, d6 4m
khong dong déu trong toan b khdi nguyén lidu,
din dén soi nidm khong an siu vao tan 15i
nguyén liéu thdm chi khong bung va bam vao
nguyén liéu. Hon nita d6 am nguyén liéu khong
ddng déu, nguyén liéu khong chin déu, chin
ky ciing 12 nguyén nhan d& bi nhiém khuén,
nhidm mdc.

Bang 2. Anh hudng ctia phuwong phap tao am khdi nguyén liéu dén tdc do phat trién cua hé soi
va ty 1€ nhiém nam bénh

Chi tiéu

Toc d6 lan soi trung binh

Ty 1é nhiém nidm bénh (%)

eo doi (mm/ngay)
Nguyén li¢u TAI TA 2 TAI TA 2
Ldi ngd nghién 67 - 7 -
L&i ngd badm nho 75 92 43 13

Béng 3. Anh hudng ciia d6 min co chit dén sinh truong phit trién cua hé soi

Tocdolan pyyigian  Thoi gian . Thoigian Ty

Cong soi trung lan V4 & lan kl,i bich Thoi gian  Péc diem xuat hién nhiém

thirc binh bich(ngay) (ngdy) : rach bich hé soi mam qua nam
(mm/ngay) ety g2y thé (ngdy)  bénh (%)

Loingo ¢ 13 2540 2540 Soitrang, 5 4, 10

nghién day soi

Loingd g 5 10 2042 2742 Soitrang, 4 1y 13

bam nho ’ day soi

* Ghi chii: Thoi gian rach bich la khi hé soi lan kin bich thi rach bich dé mam qud thé moc ra tir vét rach. Tuy nhién &

nguyén liéu 161 ngd bam nho khi hé soi lan kin bich thi méi chi lan kin bén ngoai chir chira dn sdu vao 10i bich va 10i nguyén
liéu nén phai cho khoang 5 —7 ngay dé hé soi lan kin vao 16i nguyén liéu va 10i bich mdi tién hanh rach bich. Thoi gian xudt
hién mam qua thé dwoc tinh tir khi rach bich dén liic mam qua thé chui ra ngodi bich
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Nhu vay, voi 161 ngd nghlen phuong phéap
tao 4m phit hop 12 1am w6t bang nude voi loang
pH =11 — 13, sau d6 u 3 — 4 ngay. Con néu sur
dung 16i ngd bam nho thi cin lya chon phurong
phap xir 1y phit hop; tot nhit nén ngam ngép 16i
ng6 nguyén li€u trong nudc voi lodng 1 ngay,
v6t 1én ké, 0 lai 2 - 3 ngay; kiém tra d6 am dat
62-67% rdi tién hanh céc budc tiép theo ...

3.2. Khdo sdt anh hwéng cia do min co chat

Nam so 12 loai ndm dé trdng va c6 diéu kién
thich nghi khd rong, nghién ctru da thyc hién
trong nam trén co chat 16i ngd voi 2 loai kich
& khéc nhau 12 16i ngd nghién va 16i ngd bam
nhé . Sy sinh trudng cda h¢ soi cling nhu ty 1€
nhiém trén c 2 loai co chat nay duoc thé hién &
bang 3.

Két qua khao sit do min co chit cho thdy
16i ngd nghién min c6 thoi gian lan soi chim
hon so v&i mau con lai song hé soi phét trién
trén toan b khéi nguyén lidu. Di v6i mau bam
nho thi hé soi phat trién manh mé&, diy dic do
d6 xop trong nguyén liéu tot hon, tuy nhién

phai nudi soi thém mdt thoi gian khodng 5-7
ngay nita hé sgi mai an sau vao 16i nguyén li€u
va 16i bich. Do vy, thoi gian rach bich cua 16i
ngd nghién nhanh hon, mit khac ty 1¢ nhidém &
16i ngd nghién ciing thip hon so véi 16i ngd
bam nho. Nguyén nhén la do kich thudc nguyén
lidu to dan dén khi khir trung nguyén liéu chin
khong deu khong ky dé gdy nhlem khuén,
nhiém méc. Dé giam ty 1& nhidm, can chi y hon
nira trong qud trinh xur Iy nguyén liéu cling nhu
trong qud trinh hap khir tring.

3.3. Khao sdt anh huong cua ty l¢ phéi trén
chat dinh duong

Anh hudng dén sinh treong va phdt trién
cua hé soi

Tién hanh cdy gidng ndm sd trén 3 cong
thirc phéi tron dinh dudng khic nhau, nudi soi
trong cung mot diéu kién dé theo dbi su sinh
trudng cua hé soi. Két qua thu dugc trinh bay &
bang 4.

Bang 4. Anh hudng ciia ty 18 chét dinh dudng dén téc d6 va phat trién cta hé soi

Thoi gian lan Y2 bich Thoi gian lan kin Toc do lan soi Thoi gian ra mam qua

(ngay) bich (ngay * 2) (mm/ngay) the (ngay)

CTl CT2 CT3 CT1 CT2 CT3 CT1 CT2 CT3 CTl CT2 CT3
Loingd 1, 16 18 25 27 29 58 54 50 911 710 F
nghién 13
Lai ngd 12- 13-
bam nho 10 13 16 23 24 27 6,3 6,0 54 14 10-12 15

Tu ket qué trén cho thiy sy sinh trudng va
phat trién ctia hé s¢i & céc cong thic 1 gan nhu
nhau, khong c6 sy khic biét rdo nét & céic ty 1€
chat dinh dudng phdi tron vao nguyén liéu.

Anh hwéng dén nang sudt nam tuoi

Ngoai céc chi ti€u theo doi su sinh trudng
va phat trién ciia nAm nhu toc do sinh truong
cua h¢ soi, dac dlem s1, ty 1¢ nhim nidm bénh
thi nang sudt 1a yéu td quan trong trong viéc
quyét dinh lya chon cong thirc nudi trong. Theo

doi ning sudt ndm twoi thu hoach & cdc cong
thttc nghién ctru thu dugc két qua & bang 5.

Béng 5. Anh hudng cta ty 18 chat dinh dudng dén
ndng suat nam tuoi

Nang suat nam tuoi
(kg/kg nguyén liéu kho)

CTI _ CT2 CT3
Loingd nghidn 035 046 036
Loingdobam () gy 0.34

nho

Két qua cho thdy ¢ CT2 (phdi tron 2% cdm
gao) trén tat ca cic nguyén liéu c6 nang suat
cao hon CT1 (phoi tron 0% cam gao) va CT3



258 L.M. Loan, M.P. Thio / Tap chi Khoa hoc PHOGHN: Cdc Khoa hoc Trdi dat va Moi truong, Tép 32, S6 1S (2016) 254-259

(phdi tron 6% cdm gao). Nguyén nhén 1a do
trong thanh phin cia cdm gao chita nhidu chat
dinh dudng nhu vitamin, khodng chat, duong,
dam, ... nén khi khong bo sung cam gao (CT1)
s& lam cho ndm phat trién cham. Nguoc lai, ty
1¢ C/N ctia 16i ngd khd cao nén néu bod sung
nhiéu cdm gao (CT3) lam cho ty 1& C/N vuogt
qud ty 1€ phat trlen tdi uu cta ndm sd (khoang 20
—30) dan dén toc do tang truong cham lai [6].

Bén canh d6 s6 lidu & bang 5 cho thy co chét
16i ngd nghién véi ty 18 phdi trén dinh dudng 2%
(CT2) cho ning suat ndm cao nhat. Két qua dé la
do 15i ngd bam nho ¢6 dic diém co chat cimg, hé
So1 nadm khé an sdu vao 16i nén anh hudng téi su
hap thu chét dinh dudng. Mit khic, ty 1& nhiém
cua 161 ngd bam nho cling cao hon so voi 161 ngd
nghién dan dén ning suét cia n6 thip hon.

Nhu vay, 16i ngd nghlen voi ty 1€ ph01 tron
2% dinh dudng cho thay két qua hon hin trong
su sinh trudng phat trién hé s¢i cling nhu nang
suat nam tuoi so véi 16i ngd bam nho véi cdc
cong thirc phéi tron dinh dudng con lai.

3.4. Ddnh gid ddc tinh ctia b thdi sau trong
nam va dé xuat bién phdp xu ly

Sau khi thu hoach, nghién ctru da phan tich
mot s chi tiéu héa 1y ciia ba thai trdng ndm (tir
co chat 16i ngd nghién min, duoc xtr 1y theo
TA1 va CT2) thu dugc két qua nhu sau:

Bang 6. Két qua phan tich mot s chi tiéu héa 1y ciia
nguyén li€u trudc va sau trong nam

Neuyénlig  HEWEN
Chi tiéu phan tich  truéc khi tod s
X X khi trong
tI'Ol‘lg nam A
. nam
Do am (%) 47 67,23
pH 7,1 6,7
Cacbon hitu co
thng s6 (%) 35,86 27,59
Nito téng sb (%) 0,308 0,616
Ty 1é C/N 116,43 44,79
Axit humic (%) 0,17 0,98
Axit fulvic (%) 0,09 0,47

V6i 10 kg nguyén liéu ban dau (nguyén liéu
khd), sau qué trinh trong ndm khdi lwong nay
chi con khoang mot nira, nhu vy cédc chat hitu
co ¢6 trong 16i ngd da duoc phan hity va chuyén
héa vao sinh khéi ciia ndm. Sy phan hiy,
chuyén héa co chét d6 dan den su thay d01 ham
lugng cacbon hiru co tong s6 va nito tong s6
véi ty 1€ khac nhau hay néi cach khac thi luong
cacbon hitu co mit di nhiéu hon so véi nito nén
ty 1& C/N giam rd rét va ham lugng nito tong s6
(tinh theo % cua co chét) tang 1én.

Ngoai ra theo két qua phan tich ¢ bang 6
ham luong cacbon hitu co tong sé giam, axit
humic v axit fulvic déu tang vdi ty 1€ kha cao,
diéu nay cho thay nguyén liéu ban dau da duoc
cic enzyme cua nim phin giai theo xu hudng
bé giy cdc lien két mach dai trong
lignocellulose va cic chat hitu co khac dé tao ra
céc san pham d& phan hay va dé hap thu déi véi
cdy trong hon nhu axit humic va axit fulvic, ...

Xem xét didu kién tiéu chuan dé 4 phan
compost nhu: pH phai dat 6,5 — 7,5, do 4m 50 -
60% va ty 1€ C/N = (20 — 30)/1 va so sanh voi
két qua dat dugc cho thay ba thai trong ndm
trén co chat 15i ngd dat tieu chuén dé & phan
compost nhu: pH dat yéu ciu, do 4m cao hon
mirc tiéu chuan song khong nhiéu c6 thé diéu
chinh bing mot s6 bién phdp don gian nhu phoi
khoé ¢ nhiét d phong... Ty 1¢ C/N méc du da
giam kha nhiéu (giam dugc 60%) nhung Van
con cao vi thé khi u ta can bd sung thém ngudn
nito dé dat diéu kién t6i wu cho qua trinh u.

4. Két luan

- L&i ngod nghlen min 14 nguyén li¢u thich
hop dé trong nam so.

- P6i voi 161 ngd bam nho ciing cho thiy sy
phat trién cta hé soi, sy hinh thanh qua thé va
thu dwuoc ning suat nim, tuy nhién két qua con
kém. Nhu vay rat can c6 nhirng nghién ctru sdu
hon (nhu phéi tron thém nguyén li¢u khéc, ...)
dé dat duoc nang suat nAm cao hon nira.

- B thai sau thu hoach c6 khdi lugng giam
khoang 50% so voi co chat 16i ngd ban dau.
Bén canh d6, ba thai ciia qud trinh trong nam c6
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Preliminary Investigation on Utilization of Corn-cobs as
Substrate in Cultivation of Oyster Mushroom (Pleurotus florida)

Luu Minh Loan, Mach Phuong Thao

Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam

Abstract: Corn is an important food crop grown in many different ecoregions. While corn kernels
are the valuable part being collected by human, stems and leaves are used as animal fodder, corn-cobs
are not utilized properly and discarded to the environment leading to waste of natural resource and
pollution. This study examined the use of corn-cobs as substrates for oyster mushroom cultivation. In
the study, the development of mycelium system, the forming of mushroom caps was investigated on
two types of substrates (pounded and chopped corncobs). The results showed that the optimum
substrate for oyster mushroom cultivation contained pounded corncob mixed with 2% rice bran as
nutrient supplement factor. Oyster mushroom could be cultivated on chopped corncobs but its yield
was worse than that on pounded corncob. After harvesting, the substrate residue was analized for its
physico-chemial properties. Substrate residue was shown to be suitable for composting. Cultivation of
mushroom on corncob substrate could not only reduce a large amount of waste to the environment but
also bring more income for farmers, which inturn mitigates the poverty.

Keywords: Corn-cobs, utilization of corn-cobs, mushroom cultivation, oyster mushroom.



