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ABSTRACT

The objectives of this study were to determine the effects of rice straw
compost incorporation on CHy, N>O emissions and rice yield in lysimeter.
The greenhouse experiment including four treatments of (i) without rice
straw incorporation (WRS), (ii) fresh rice straw incorporation (FRS), (iii)
application of 3 tons per hectare of rice straw compost (RSC1) and (iv)
application of 6 tons per hectare of rice straw compost (RSC2) was
established in a randomized complete block design at College of
Agriculture & Applied Biology, Can Tho University, with four
replications. Results showed that the fresh rice straw incorporation
increased CHy emission and decreased N>O emission while the rice straw
compost incorporation mitigated both CH; and N>O emissions. In
greenhouse condition, application of 6 tons per hectare of rice straw
compost improved the number of panicle per m’, number of grain per
panicle and filled grain percentage and, therefore, the grain yield of this
treatment has been increased (5.76 t/ha).

TOM TAT

Muc tiéu cua nghién ciru la xac dinh anh huong cia bién phap bon phan
rom hitu co' lén phdt thai khi CH,, N>O va ndng sudt lua trong tham ke
Thi nghiém nha leéi dwoc bé tri theo khoi hoan toan ngdu nhién bao gom
4 nghiém thuee: i. lwong rom rg cua vu truoc dwoc lcfy khoi ruong (WRS);
ii. vii rom vio dat (FRS); iii. bén 3 tan/ha rom u véi Trichoderma
(RSC1); va iv. bén 6 tan/ha rom  véi Trichoderma (RSC2). Thi nghiém
dwoc thuc hién g5m bén lan lap lai trén tham ké ciia khu thyc nghiém Dai
hoc Can Tho. Két qua thi nghiém cho thdy vii rom twoi lam gia tang phat
thai khi CHy va giam phat thai khi N>O trong khi bon phdan rom u voi
Trichoderma lam giam phdt thai ca khi CHy va N>O. Trong diéu kién nha
lwéi, bon phin rom i véi Trichoderma 6 tan/ha di lam tang sé bong/m?,
s6 hat/béng, ty 1é hat chdc va do d6 tang ndng sudt liia (5,76 tan/ha).

1 DPAT VAN PE

1999 va Kaiser et al., 2000). Diéu nay gép phan
giam lugng phan bon vd co va cai thién cac dac

Theo Singh et al. (2005) c6 cac bién phap bon
phan rom hitu co trén rudng lua ving nhiét déi nhu
dé rom lai rudng lta sau thu hoach, vui rom vao
dét, ddt rom tai rudng, U phan hiru co. Nguén dam
hitu co tir phan 0 cta du thira thyc vt hay chat thai
dong vat co hi¢u qua trong canh tdc nong nghiép
bén vitng (Berner ef al., 1995; Hadas 1996; Maria
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tinh 1y dat (Yoo et al., 1988; Watanabe et al.,
2009), hoa hoc dét (Kobayashi et al., 2008) va sinh
hoc dit. Gan day, viéc xur Iy rom ra bang nim
Trichoderma va 1 véi phan vi sinh ¢ dinh dam &
DPBSCL duogc ghi nhéan dat Kkét qua tdt trong bao vé
mdi truong, chdng lai cic ndm bénh giy hai trong
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dat, giam luong phan héa hoc va giam chi phi san
xuit lta (Tran Thi Ngoc Son et al., 2008), tuy
nhién, n6 c6 thé anh huong dén phat thai khi CHy
va N,O. Dé tai duoc thuc hién nhdm muc tiéu xéac
dinh anh huong cua bién bon phan rom hitu co
lén phat thai khi CHs, N>O va nang suét lta trong
tham ké.

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 32 (2014): 46-52

2 PHUONG TIEN VA PHUONG PHAP
2.1 Phuwong tién

Thi nghiém duoc thuc hién trén thim ké
(lysimeter) tai khu thuc nghiém Pai hoc Can Tho
(Hinh 1). Mot sb dic tinh vat 1y, hoa hoc ban diu
ctia dét thi nghiém trong thdm ké dugc trinh bay &
Béng 1.

Bang 1: Pic tinh héa hoc dit trong thim ké (0-20 va 20-50 cm) tai khu thwe nghiém Pai hoec Cin Tho

Do sau Thanh phin cip hat (%) H EC Cacbon hiru co Pam tong sb
(cm) Sét Thit cat P (mS/cm) (%) (%)
0-20 61 38 1 5,1 0,26 2,80 0,13
20-50 55 44 1 4,8 0,23 2,14 0,18

Gidng lua duge s dung 1a OM5451 c6 thoi
gian sinh truong 85 - 90 ngay. Phan duge bon theo
khuyén céo 100N - 60P,0s - 30K,0 kg ha! va chia

IMG_1763.JPG (4000 x 3000)
o e e T, TG

Hinh 1: Thi

=

thanh 3 14an bon vao cac giai doan 10, 20 va 45
ngay sau khi sa (NSS).

nghiém do phat thai khi CHs va NzO trén lia trong trén thAm ké tai néng trai khu 2-

Truong Pai hoc Can Tho, dién tich mdi 16 thim ké 1 2x2m?

2.2 Phwong phap
Thi nghiém duogc bd tri theo khdi hoan toan

Bang 2: Cac nghiém thire thi nghiém

qg?lu nhién bao gom 4 nghiém thirc (Bang 2) voi 4
lan 1dp lai, dugc thuc hién tur thang 2 dén thang 5.
Nghiém thtrc thi nghiém dugc mo ta nhu sau:

Nghiém thirc MO ta
bPoi chung (without rice straw incorporation: th st dung phan hoéa hoc, lwgng rom ra cia vu trudc dugce
WRS) lay khdi rugng

Rom vui (fresh rice straw incorporation: FRS) Vi rom vao dét 15 ngay trudc khi sa, lugng rom 5 tan/ha

Romu 1 (rice straw compost 1: RSC1)
Rom u 2 (rice straw compost 2: RSC2)

Bon rom u véi Trichoderma, lugng bon 3 tan/ha
Bon rom 0 voi Trichoderma, lugng boén 6 tan/ha

Phuong phap thu miu: Mau khi bit dau thu
tir 10 gid sang vao cac thoi diém 0 phat (10 gid 0
phut), 10 phut (10 gio 10 phit), 20 phat (10 gio 20
phiit) va 30 phut (10 gio 30 phut) thong qua budng
khép kin dé thu khi phat thai CHs va N,O, cic
nghiém thirc thi nghiém duoc thu mau cing mot
thoi diém. Trude khi thu miu CH, va N,O, thing
ldy miu dwoc dat kinh trén dé c¢6 chira nude dé
tranh khong khi bay ra vao thung; trong thung co
gin quat dé dao khi, mot nhiét ké dé xac dinh nhiét
d6 va dung ong tiém rat khi va duoc trit trong lo
cho phan tich CH4 va N,O. Trong do, khi CH4 dugc
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phat hién bang dau do ion hoa ngon lira (FID) va
N,O duogc phat hién biang dau do electron (ECD)
cia may sic ky khdi phd (GC-MS), véi do nhay
lén dén 103 g/s tai bdo moén Khoa hoc dat va vi
sinh - Vién lta Pdng bang séng Ciru Long.

Luong phat thai CHs va N,O (kg/ha/ngay) =
Téc do phat thai CHs va NoO (mg m? gio!) x

24

1000

Luong phat thai CH, duoc qui doi thanh luong
phat thai CO, va N»O nhu sau:
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Luong phat thai CO; (kg CO, tuong duong/ha) = binh va phan tich phuwong sai bang kiém dinh
Luong phat thai CH,4 (kg/ha) x 25 (Bang 3) Duncan.

Luong phét thai N,O (kg CO, twong duong/ha) 3 KET QUA VA THAO LUAN
= Luong phat thai N>O (kg/ha) x 298 (Bang 3) 3.1 Anh huéng ciia bi¢n phap bén phan
Béng 3: Tiém ning néng Ién toan ciu rom hiru co 1én phat thai khi CHs4 trén dat phu

sa trong laa

Tiém niing néng Ién toan ciu (CO2 eq) 301 Tée dé phat thii khi CH
AL ¢ 4

N0 298
CH4 25 Bién phép bon viii rom tuoi dua dén phat thai
CO, 1 CH,4 cao nhat so v6i bon rom 1 va khong bo sung

Nguon: IPPC, 2007 rom (Bang 4).

Chi tiéu theo déi O dot bon phén thir nhat (tir 10-16 NSS) va thir

hai (tr 20-26 NSS), nghiém thirc FRS c6 lugng
pht thai cao khac biét y nghia thong ké 1% so véi
Y \ \ X , Al ba nghiém thirc con lai, trong d6 khong cé khac
(6 cac ngay 1, 3, 5 va 7 ngay sau bon phan cua a o o 1A 20, ‘A ,
méi dot). biét y nghia th‘ong ké 5/2 gitra cdc nghlem thirc
; ) ) WRS, RSC1 va RSC2. Toc d6 phat thai CH4 dao
_— Xac dinh nang suat loa thuc t& vao thoi dong 0,13 — 3,68 mg CHs m2 gio!.
diém thu hoach trén dién tich thu hoach lua la 1 m? . , . , . ,
va x4c dinh thanh phin ning sudt lia gém: S6 ,0 dot bon phan thir 3 (tir 45-51 NSS), ¢6 sy
bong/m?, s6 hat/bong, ty 1& hat chic, trong luong khac biét y nghia thong ké 5% ve sy phat thai CH,
1000 hat. gitta bon nghiém thirc. Cu thé, nghiém thirc RSCI1
) B . va RSC2 c6 lugng phat thai thap nhat va cao nhat &
_Phwong phap xir Iy so liéu: Su dung phan nghiém thic FRS. Tbc d6 phat thai CHy & giai
mém SPSS phién ban 16.0 so sanh khac biét trung doan nay dao dong 0,04 — 1,21 mg CHy m? gior.

Bang 4: Anh hwéng ciia bién phap bén phan rom hiru co 1én phat thai khi CHs trén dét phi sa trong lia
Téc dd phat thai khi CHs (mg CHs m? gio™)

- Xac dinh lugng phat thai CH4 va N>O duogc
lay 3 dot bon phan vao giai doan 10, 20 va 45NSS

NT NSS 10 12 14 16 20 22 24 26 45 47 49 51
WRS 0,190 0,34b 0,30b 0,52b 0,17b 0,21b 0,18b 0,63b 0,88b 0,90b 0,88b 0,20b
FRS 3,68a 2,40a 3,63a 2,32a 245a 1,32a 2,06a 2,23a  1,2la 1,55a 1,14a 0,29a
RSC1 0,24b 0,13b 0,34b 0,17b 0,18b 0,21b  0,34b 0,38¢c 0,04c 0,11c 0,15¢c 0,04c
RSC2 0,22b 0,23b 0,32b 0,40b 0,15b 0,30b 0,44b 0,49bc 0,06c 0,13¢ 0,15¢ 0,06¢c
F s % % % % % % ) % % ) )
CV (%) 8,44 1448 1244 20,01 21,11 10,08 22,78 12,44 9,07 10,53 9,54 8,20

Ghi chi: WRS: khong vii rom

FRS: Vi rom twoi 5 tan/ha

RSC1: bon rom i voi Trichoderma 3 td:n/ha

RSC2: bon rom u voi Trichoderma 6 tan/ha

Vi rom tang phat thai CH, (Yagi va Minami, RSC2 (1,31 kg CHa). Tuy nhién, khi danh gia

1990; van der Gon et al., 1995) va taing manh khi luong phat thai khi nay 1én tiém ning néng 1én toan
boén phan hitu co (Yagi et al., 1997). Tuy nhién, cau dugc chuyén ddi sang luong phat thai CO»
bon phan hitu co két hop phan v6 co giam hai lan tuong dwong. Lwong phat thai CO, dwoc qui dbi
phat thai CH, & India (Nayak et al., 2007). Két qua dao dong tir 25,06 — 247,14 kg CO; twong duong.

nghién ctru cho thdy, bon rom  v6i luong 3 va 6 Két qua Bang 5 cho thay, canh tac lua c6 bd sung
tan/ha giam phat thai so v4i vui rom tuoi (Bang 4). phan rom @ gép phan lam giam luong CH, bdc
3.1.2 Ubc heong tong lwong phat thai CHy thoat tir 42 - 56%. Tuy nhién, bén vui rom tuoi
dwoc qui doi thanh lwong phat thii CO; (kg CO, tang luong phat thai CH4 boc thoat 1én dén 331%.
twong dwong/3 dot bon phan/ha) Nhiéu nghién ctru cho thy, két hop bén hitu co

Téng lwong phat thai CH4 qua 3 dot bon phan & gia tang dang ké luqng CH4 (]?:ronsqn etal., 1997,
nghiém thtirc FRS (9,89 kg CH4) cao hon nghiém Kelnnq et al., 1997, Llngiau va Bolhch: 1993). ‘Cu
thie WRS (2,29 kg CHy), RSC1 (1,00 kg CHs) va theé, bon rom ra (5 - 12 tan/ha; C/N khoang 60) lam
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gia tang bdc thoat CH4 tir 2 — 9 lan trén dat canh
tac lua tai Italy (Schiitz et al., 1989), Texas (Sass et
al., 1990), Nhat (Yagi va Minami, 1990) va
Philippines (Wassmann et al., 1996). Lugng CH,4
bbc thoat nay gia ting tuyén tinh véi luong (0 —
3%) rom ra boén vao (Wang et al., 1992). Két hop
bon hitu co din dén phat thai CHy ¢ mua kho cao
hon muia mua vi sinh khdi rom 16n hon & mua kho
(Yagi va Minami, 1990). Khi bén rom 0 véi ty 1¢

Bang 5: Tong lwgng phat thii CHs dwoc qui ddi
trén dat phu sa canh tac lua
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C/N thép, luong CHy4 bde thoat it hon 2 1an.

Bon rom u gia taing CHy chi 23 — 30% so véi
khi boén rom ra tuoi ting 162 — 250% (Corton et
al., 2000). Vi vay, xtr ly rom ra thoi gian dai trude
khi bit ddu mua vu s& giam luong phat thai CH,
(Yan et al., 2009). Tuy nhién, sy phan hay hiéu khi
khi thém chit hiru co c6 thé giam dang ké phat thai
CH4 (Yagi et al., 1997), nhung cing thoi diém né
¢6 thé dan dén tang N,O tir su nitrate hoa.

thanh lwgng phat thai CO: (kg CO: twong dwong)

Nghi¢m Luwogng phat thai khi CH4

Qui dbi thanh lweng phat thai CO: (kg

Lwong phat
thai gidm so

thire (kg CHy) CO: tuwong duong) véi dbi chimg

Pot1 Pot2 Dot3 Tong Potl  Pot2 Dot3 Tong %
WRS 0,60 053 1,16 229 1504 1320 2898 57,22 0
FRS 489 328 172 989 12230 81,90 42,94 247,14 +331,91
RSC1 036 049 015 1,00 9,10 12,24 372 2506 -56,20
RSC2 051 062 018 131 12,76 15,56 446 3278 42,71

Ghi chi: WRS: khong vii rom
FRS: Vui rom twoi 5 tan/ha )
RSCI: bon rom u voi Trichoderma 3 tan/ha

RSC2: bén rom 1 véi Trichoderma 6 tan/ha

3.2 Anh huéng ciia bi¢n phap bén phan
rom hiru co 1&n phit thai khi N2O trén dit phu
sa trong lua

3.2.1 Téc dg phat thai khi N2O

Vao dot bon phan thir 1, tdc do phat thai khi
N>O ¢ giai doan nay cao hon so véi hai dot con lai.
Téc d6 phat thai khi N,O dao dong 0,15 - 0,37 mg
N,O m? gior!. Tuy nhién, téc d6 phat thai khi N,O
giita cac nghiém thirc khong khéac y nghia thong ké

5% vao 12 NSS (Bang 6).

Vao dot bon phan thir 2, tdc do phat thai khi
N>O dao dong 0,06 - 0,25 mg N,O m? gio'!. Tuy
nhién, tbc do phat thai khi N,O giita cdc nghiém
thirc khong khac ¥ nghia thong ké 5% vao 24NSS.

O dot bon phan thi 3, tdc do phat thai khi N,O
khong khac biét y nghia thong ké 5% giita
cac nghiém thirc tr 45-49 NSS, nhung c6 khac
biét tir 51 NSS véi tc d6 dao dong 0,05 - 0,21 mg
N>O m? gio!.

Bang 6: Anh hwéng ciia bién phap bén phan rom hiru co 1én phat thai khi N2O trén dit phu sa trdng lia
Téc dd phat thai khi N2O (mg N2O m? gio™)

NSS NT 10 12 14 16 20 22 24 26 45 47 49 51

WRS 0,20b 0,18 0,29a 0,21ab 0,20a 0,25a 0,10 0,18a 0,10 0,07 0,09 0,09
FRS 0,37a 0,15 0,24d 0,25a 0,11b 0,10b 0,13 0,172 0,07 0,05 0,11 0,17a
RSC1 0,36a 0,16 0,26c 0,20ab 0,11b 0,15b 0,07 0,06b 0,11 0,07 0,08 0,21a
RSC2 0,25b 0,20 0,27b 0,17b 0,11b 0,090 0,06 0,08b 0,11 0,08 0,09 0,16a
F K3k ns kx % % kK ns sk ns ns ns k

CV (%) 13,89 12,70 11,67 11,69 24,27 20,22 12,98 28,44 20,23 19,28 20,14 21,56

Ghi chu: WRS: khong vii rom
FRS: Viii rom tuoi 5 tan/ha
RSC1: bén rom 1 véi Trichoderma 3 tan/ha
RSC2: bon rom u voi Trichoderma 6 ta”’n/ha;
Du thtra thyc vat hoac phan xanh c6 thé la
ngudn quan trong phong thich N,O (Harrison et al.,

3

2002; Baggs et al., 2003) nhung thong tin vé& “sd

phan” cua N tir ngudn nay bon vao dat con han ché
(Mosier va Kroeze, 1998). Anh huong cua vui rom
1€n phat thai N,O trén dat lua thi khong twong quan
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nghich v6i lugng rom boén vao (Jiang et al., 2003).
Tuy nhién, theo Lou et al., (2007), bén rom ra vao
dét gia ting phat thai N,O hon so véi dat khong
duoc tra lai rom ra.

Phat thai N>O tang khi bon chat hiru co (Terry
et al., 1981; Duxbury ef al., 1982) boi vi gia tang
su khtr nitrate (Beauchamp et al., 1989; Abeliovich
et al., 1992) va su nitrate héa cua NH4" phong
thich trong méi truong hiéu khi hodc hiéu khi mot
phan (Freney et al., 1992).
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3.2.2 Ubc lugng tong hrong phat thai N2O
duoc qui doi thanh luong phat thai CO: (kg CO:
twong dwong/3 dot bon phdn/ha)

Téng lugng phat thai N2O qua 3 dot bon phan &
cac nghiém thtc dao dong 0,71 — 0,81 kg N,O.
Luong phat thai nay dwoc qui déi thanh luong phat
thai CO; tuong duong, vdi luong phat thai cua
nghiém thirc WRS, FRS, RSC1 va RSC2 lan luot
la 242,57; 235,30; 218,37 va 210,51 kg CO, tuong
duong (Bang 7).

Bang 7: Tong lwong phat thai khi N2O dwgc qui ddi thanh lwong phat thai CO: (kg CO2 twong

dwong) trén dat phu sa canh tic laa.

Lwong phat thai khi N.O

Qui dbi thanh lwgng phat thai

Lugng phat thai giam/

Nﬁill;im (kg N2O) _ CO: (kg CO: twong dwong) tang so voi doi chitng
Dot1l Dot2 Dot3 Tong Dotl Dot2 Dot3 Tong Y%
WRS 037 029 0,15 081 111,57 87,61 4339 24257 0
FRS 039 022 0,18 0,79 117,29 65,56 5245 23530 -3,00
RSC1 0,38 0,16 0,19 0,73 113,48 47,68 5722 21837 -9,98
RSC2 0,37 0,14 020 0,71 109,43 41,00 60,08 210,51 -13,22

Ghi chu: WRS: khong viii rom
FRS: Viii rom tuoi 5 tan/ha
RSC1: bén rom i véi Trichoderma 3 tan/ha
RSC2: bén rom 1 véi Trichoderma 6 tan/ha

Két qua nghién ctru trude day cho thdy, bon
dam hitu co cung cip dam cho cdy trong thap hon
dam tir uré, nhung ciing lam giam béc thoat dam
bdi vi dam duoc gitt trong d4t nhiéu hon. Bon dam
hitu co lién tuc trong thoi gian dai lam ting lugng
dam labile vi thé khong ting lugng N,O boc thoat
(Liangguo et al., 2004). Boi vi chi bon phan hitu co
trong mot vu nén c6 khac biét voi lugng rat nho
gitra cac nghiém thurc.

3.3 Anh hwéng ciia bi¢n phap bén phéan
rom hiru co 1én thanh phin ning suit va niing
suit laa trén dat phu sa

33.1 Anh hwong ciia bién phdap bon phan rom
hitu co 1én thanh phan ndng sudt

Nghiém thic bon rom u véi Trichoderma
6 tin/ha di lam tang cac thanh phin ning suit lua
(sé bong/m?, $6 hat/bong, ty 1¢ hat chéc) S0 vOi cac
nghiém thirc con lai (Bang 8). Piéu nay gop phan
lam gia ting nang suit lia ¢ nghiém thirc RSC2.
Theo Tran Thi Ngoc Son va ctv., (2011), thanh
phin ning suit lua gia ting khi st dung phan rom
U va phan hitu co vi sinh.

Bang 8: Anh hudng ciia bién phap bén phan rom hiru co 1én thanh phén ning suit lia trén dit phu sa

Nghiém thirc S6 bong/m? SO hat/béng Ty 1¢ hat chiic (%)  Trong lwong 1000 hat (g)
WRS 280b 70b 70,3¢ 26,4
FRS 250b 72b 76b 27,1
RSCl1 364ab 85ab 81,3ab 28,0
RSC2 425a 95a 86,7a 28,4
F * % Kok ns
CV (%) 17,01 9,79 3,63 4,39

Ghi chu: WRS: khong vii rom

FRS: Viii rom twoi 5 tin/ha

RSCI: bon rom 1 véi Trichoderma 3 tin/ha

RSC2: bén rom 1 véi Trichoderma 6 tan/ha
Trong ciing mét cdt, nhitng s6 cé chir theo sau khdc nhau thi cé khac biét y nghia thong ké ¢ mirc 1% (¥*) va 5% (*); ns:
khéng co khdc biét y nghia thong ké
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332 Anh hwong cua bién phap bon phan rom
hitu co lén nang suat lia

Ning suit lua giita cic nghiém thic c6 khac
biét y nghia thong ké & muc 5%. O nghiém thirc
RSC2 c6 ning suat cao nhét (5,76 tAn/ha) va co su
khac biét y nghia thong ké 5% so véi nghiém thirc
RSC1 (4,73 tan/ha), nghiém thac WRS (4,37
tan/ha) va nghiém thirc FRS (3,73 tan/ha) (Hinh 2).

Niing suit (tAn/ha)
8.0
5,76a
6.0 - 4,73b

4,37bC 3.73¢

4.0

2.0

0.0

WRS FRS RSC1 RSC2

Nghié m thire

Hinh 2: Anh hwéng ciia bién phap bon phan
rom hiru co 1én niing suét laa trén dit phu sa.
Khu thye nghi¢ém Pai hoc Can Tho, thing
5/2012
Ghi chu: WRS: khong viii rom
FRS: Viii rom tuoi 5 tan/ha
RSC1: bén rom i véi Trichoderma 3 tan/ha
RSC2: bén rom 1 véi Trichoderma 6 tan/ha

Két qua nghién ciu ¢ Pong bang song Ciru
Long cho thdy, stt dung phan rom 1 va phén hiru
co vi sinh gop phin ning cao ning suit lta (Luu
Hong Man et al., 2006; Tran Thi Ngoc Son e al.,
2011).

4 KET LUAN

Vui rom lam gia tang phat thai khi CH, va giam
phat thai khi N,O trong khi bon phan rom u voi
Trichoderma lam giam phat thai ca khi CH4 va
N0 trén dat phu sa trong nha ludi.

Bon phén rom u v6i Trichoderma 6 tin/ha lam

tang s6 bong/m?, so hat/bong, ty 1¢ hat chic ma dan
dén ting ning suit lua.
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