KHOA HOC CONG NGHE
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TOM TAT

Thi nghiém duoc thuc hién véi muc tiéu xac dinh 4m do phu hop trong san xuat ché phim vi sinh
chtta vi khuédn quang duong khong luu huynh mau tia ¢6 dinh dam. Thi nghiém hai nhan t6 b tri
ngau nhién hoan toan véi 3 14an 14p lai. Trong d6, nhan t6 thir nhat gdm 5 mirc 4m do: 30, 40, 50,
60, 70% va nhan t6 thit hai gdm cac dong vi khuin quang duong khong lteu huynh mau tia cé dinh
dam: W15, S27, W39 va W15, S27 + W39 trén ty 1é rom: 14 khém: tro trau 1a 1: 3: 1. K&t qua nghién
ctru cho thdy, ham luong C trong chat mang chat nén dat & ty 1é 4m do: 30, 50, 60 va 70% 1an luot
1a 59,3, 59,4, 58,5 va 59,0%. Cac nghiém thitc bé sung dong don W15 va S27 c6 C/N chi 46,4 va
44,9, thap hon so vdi cac nghiém thitc con lai. Dong vi khu4dn quang duong khong lvu huynh mau
tia co dinh dam W15, S27 va S39 phat trién tot & ty 1e 4m do 40 - 70% voi mat do t€ bao voi dao
dong 0,424 - 0,428 x 10°CFU/g.

Tit khoa: Ché pham vi sinh, vi khudn cé dinh dam, vi khudn quang dirong khong Iy huynh mau

tia.

1.DAT VAN BE

Dé dap tng nhu cAu ngay cang ting vé luong
thuc, can phai dat duoc hiéu qua t6i da va san phdm
chat luong cao nhat tréen moéi don vi dién tich dat
nong nghiép [1]. Trong d6, dinh dudong cua cay
trong 12 mot trong nhitng yéu t6 quan trong nhat
quyét dinh ning suit va chat luong nong san. Bén
phan gidp tang hiéu qua va dat chat lvong thu héi san
pham tot hon trong hoat dong nong nghiép. Hién
nay, san luong va chat luong nong san cha yéu dua
vao phan bén [2]. Viéc bd sung phan bon héa hoc va
thudc trir sau da tré thanh mot phan co ban ctia hé
thong nong nghiép nham dap tng nhu cau 16n vé
lwong thuc trén toan thé gioi [3]. Tuy nhién, stt dung
qua nhiéu phan vo co va thudc bao vé thuc vathoa
hoc dang gay suy giam chat luong dit ciing nhu
nuoc ngam do bd sung dam, lan va thudc trir sau khé
phan hay [3, 4]. Vi vay, can phai tim kiém cac

!'Khoa Khoa hoc cdy trdng, Trudng Nong nghiép, Truong
Pai hoc Can Tho

2 Trudng Pai hoc An Giang, Pai hoc Quéc gia thanh phé Hb
Chi Minh

" Email: ngkhuong@ctu.edu.vn

phuong phap tiép can than thién véi moi truong nhue
phan bén sinh hoc hay cac ché phdm vi sinh nham
phat trién nong nghiép bén virng [5]. Trong do, tan
dung phu phdm nong nghiép la mot trong nhing
phuong phap gitp giam thiéu 6 nhiém moi truong
va bén viing.

Nhitng ché phdm hitu covi sinh chita cac nhom
vi sinh vat thic d4y tang truong thuc vat gom cac loai:
Pseudomonas, Burkolderia, Bacillus, Azotobacter,
Azospirillum, Gluconoacetobacterva cac loai khac
[6 - 8]. Cac nhom vi khuén ciing c6 kha nang phan
hty chat hiru cova phan hity cac chat 6 nhiém hitu co
trong dat [9]. Trong do, vi khuidn quang duong
khong luu huynh mau tia (PNSB) duoc xem 1a dong
tiém nang. Cac dic diém dang cha y cia PNSB gém
su tich tu polyphosphate, c6 dinh dam, hoa tan lan,
san xuat sic t6, vitamin va san xuat cac chat kich
thich sinh truéng cay trong nhu 5-aminolevulinic
acid (ALA), indole-3- acetic acid (IAA) [10, 11]. Bén
canh d6, viéc i ché pham vi sinh c6 nhiéu yéu to
anh huong dén chat luong ctia ché phidm. Trong
d6, 4m do duoc xac dinh 1a yéu t6 quan trong tac
dong t6i hieu qua @t ché phdm vi sinh. Vi vay,
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nghién ctru duoc thyc hién nham xac dinh 4m do
pht hop trong G ché phdm vi sinh chtta cac dong
vi khuidn quang dudng khong luu huynh mau tia
c6 dinh dam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién cttu

Vat lieu &: L4 khom, tro trau va rom duoc thu
tai cac ruong thuoc xa Hoéa Tién, thanh phd Vi
Thanh, tinh Hau Giang. Sau d6 duoc sdy kho,
nghién nhuyén va ray qua ray c6 kich thudc 2 mm.

Vi khudn: Cac dong vi khuidn quang dudong
khong lwu huynh mau tia c6 dinh dam
Rhodobacter sphaeroides W15, W39 va S27, duoc
phan lap, tuyén chon tir dat va nuéc trong vuon
khom va luu gitr tai Phong thi nghiém vi sinh,
Khoa Khoa hoc cay trong, Truong Nong nghiép,
Truong Dai hoc Can Tho.

2.2. Phrong phap nghién cttu

Bo tri thi nghiém: Thi nghiém duoc b6 tri
hoan toan ngau nhién véi hai nhan t6: Nhan to (i)
gom 5 mutc 4m do: 30, 40, 50, 60, 70%; nhan t6 (ii)
gom 4 muc vi khuin: W15, S27, W39 va W15 + S27
+ W39, duoc 1 trong vat lieu 1a 1a khém: rom: tro
trau voi ty 1é 1an lwot 1a 1: 3: 1.

B6 sung vi khuén vao vat lieu &: Cac dong vi
khuén duoc bé sung vao vat liéu ¢ twong tng voi
t6 hop cac nghiém thic va do 4m duoc diéu chinh
lan luot 1a: 30, 40, 50, 60 va 70% twong tng voi dung
dich vi khu4n bé sung vao 1a: 75, 100, 125, 150 va
175 mL, v6i mat s6 vi khudn 1 x 10® CFU mL™.
Trong nghién cttu nady nham xac dinh dong vi

khudn c6 hiéu qua tot nhat trong cac dong nén
khong bo tri nghiém thic khong c6 vi khuén.

Chi tieu theo doi: Ham luong N téng so, C
téng s0, P téng s0, ty 1¢ C/N va mat s6 vi khuin
duoc theo doi méi tuan va trong vong 4 tuan sau 0
(TSU).

Phuong phap: Dung phuong phap nung dé xac
dinh ham luong tdng s6 C [12]. Ham luong N duoc
x4ac dinh bang cach xit Iy mau véi H,SO, dam dac-
CuSO,Se, ti le la: 100-10-1, chung cat micro
Kjeldahl. P tong s6 duoc xac dinh bang cach xt ly
mau bang H,SO, dam dic-HCIO,, hién mau cda
phosphomolybdate véi chat khtr 1a axit ascorbic,
do bang may quang phé UV-VIS 1900 Shimadzu &
budc song 880 nm. Mat s6 vi khudn PNSB duoc
xac dinh bang phuong phap mat s6 tuong doi trén
moi truong BIM trong diéu kién vi yém khi sang,
theo phuong phap ctia Harada va cs (2001) [13] va
duoc diéu chinh béi Kantachote va cs (2016) [14].

Xt Iy s6 lieu: St dung phan mém SPSS phién
ban 13.0 dé so sanh khac biét cac trung binh giita
cac nghiém thttc bang kiém dinh Duncan.

2.3. Thoi gian va dia diém nghién cttu

Thi nghiém duoc thuc hién tir thang 6 nam
2022 dén thang 9 nam 2022 tai Khu thi nghiém -
thuc hanh, Truong Pai hoc An Giang, DPai hoc
Quéc gia thanh phé H6 Chi Minh.

3. KET QUANGHIEN CUU VA THAO LUAN

3.1. Anh huong ciia ém d6 dén ham luong C
tdng s6 trong ché phdm vi sinh chtta vi khuin quang
duong khong liu huynh mau tia ¢ dinh dam

Béng 1. Anh huéng ctia im d¢ dén ham luong C tng s6 trong ché pham vi sinh chira vi khuin quang duong
khong ltu huynh mau tia c6 dinh dam

Ham lwong C tdng so (%)
Nhan to
1TSU 2TSU | 3TSU | 4TSU
Amdo % (A) 30 75,8 66,6 60,3 59,3
40 77,10 67,2 59,8% 58,0°
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50 77,3 68,1 60,7 59,4*
60 72,7 65,8 59,3 58,5
70 76,8 67,3 60,6 59,0
W15 76,9 67,9 60,5 59,2
S27 75,8 65,2 59,7 58,4
Vikhuén (B)
W39 75,7 66,3 60,1 58,8
W15+ S27+ W39 75,4 68,5 60,3 59,0
Mtic y nghia (A) * ns * *
Mitcy nghia (B) ns ns ns ns
Mitcy nghia (AxB) * ns ns ns
CV (%) 2,18 10,2 2,09 2,20

Ghi chu: Trong cung mot cot, nhitng so co chir theo sau khdc nhau thi khac biét co y nghia thong ké
& muic 5%; (%) qua phép kiém dinh Ducan ¢ P<0,05; ns: Khéc biét khong cd y nghia thong ké.

Vao 1va 3 TSU, ham luong C téng so thap nhat
tai Am @6 60%, 1an luot 14: 72,7 va 59,3%. O' 4 TSU ham
luong C téng s6 thap nhat tai 4&m do 40%, voi gia tri
58,0%. Ham luong C téng s6 &2 TSU ctia cac mitc Am
do khac biét khong co6 y nghia thong ke, dao dong
65,8 - 68,1%. Ham luong C tdng so & 4 TSU khac biét
khong c6 y nghia thong ké gitra cac dong vi khuin
c6 dinh dam, dao dong 75,4 - 76,9% & 1 TSU, 65,2 -
68,5% & 2 TSU, 59,7 - 60,5% & 3 TSU, 58,4 - 59,2% & 4
TSU (Bang 1). Vi vay, ché phdm vi sinh chta c6
dong vi khudn c6 dinh dam c6 ham lueong C tuong
duwong nhau.

3.2. Anh huong ciia 4m d6 dén ham leong N
tdng so trong ché ph4m vi sinh chita vi khuin quang
duong khong luu huynh mau tia c6 dinh dam

O'1TSU, ham lwong N téng s6 cao nhat tai 4m do
70%, voi 0,902% va thiap nhat tai 4am do 30%, voi

0,723%. Ham luong N tong so cao nhat & tuan 2 tai Am
do 60%, voi 1,39% va thap nhat tai &m do 30%, voi
1,00%. Tuong tu, tai 3 TSU, ham luong N tdng s6 cao
nhat tai am do 60%, voi 1,27% va thap nhat tai Am do
30va40%, dao dong 0,862 - 0,863%. Cac nghiém thitc
voi cac muc 4am d6 tai 4 TSU c6 ham luong N téng s6
twong duong nhau, dao dong 1,14 - 1,27%. Bén canh
d6, b6 sung cac dong vi khuan tai 1 va 3 TSU c6 ham
luong N téng s6 tuong dwong nhau, dao dong 0,796 -
0,812% va 0,98 - 1,07%. Tai 2 TSU, nghiém thuc bo
sung dong W15, S27 va hén hop 3 dong c6 ham
luong N tdng s6 cao twong duong nhau, dao dong
1,15 - 1,21%. Tai 4 TSU, ham luong N tdng s6 cao &
nghiém thic b6 sung dong W15 va S27, voi 1,29 -
1,33% (Bang 2).

Céc yéu to nhu ty 1e C/N, do 4m, nhiét do, pH,
toc do suc khi co thé anh hudng dén can bang
NH,*/NH," va do d6 phat thai amoniac trong qua
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trinh G ché phdm da duoc nghién ctru [15 - 18]. Mt
khac, chat mang chat nén & nghiém thitc b sung
dong PNSB c6 dinh dam W15 va S27 c6 ham luong
N téng s6 cao nhat. Theo Kuroda va cs (2004) [19]
trong qud trinh @ phan, amoniac (NH,) phan 16n
duoc thai ra khi chat hitu co bi phan hay, phat thai

NH, xay ra v6i nong do kha cao va luong N rat om.
Tuy nhién, theo Maeda (2021) [20], PNSB tiét mot
hoac cd 2 loai emzyme nitrogenases gom V-
nitrogenase va Fe-nitrogenase dé thay thé Mo-
nitrogenase. Céc loai emzyme trén duogc biét dén voi
vai tro gop phan co dinh dam [21 - 23].

Béng 2. Anh huéng cia m d6 dén ham liong N tdng 8 trong ché phdm vi sinh chitavi khudn quang duéng
khong luu huynh mau tia 6 dinh dam

Ham luwong N téng s6 (%)
Nhan to
1TSU 2TSU 3TSU 4 TSU
30 0,723° 1,007 0,862° 1,27
40 0,784° 1,12 0,863° 1,17
Am do % (A) 50 0,817 1,09¢ 1,09 1,14
60 0,811° 1,39 1,27 1,25
70 0,902 1,19 1,04 1,27
W15 0,812 1,21° 1,01 1,29*
S27 0,811 1,17 1,03 1,33%
Vikhuén (B)
W39 0,796 1,10° 0,98 1,16°
W15+ S27+ W39 0,809 1,15% 1,07 1,10
Mtcy nghia (A) * * * ns
Mtcy nghia (B) ns * ns *
Mitcy nghia (AxB) ns ns ns *
CV (%) 7,45 8,08 10,5 10,8

Ghi chi: Trong cung mot cot, nhitng so co chir theo sau khdc nhau thi khéc biét co y nghia thong ké
& mute 5%; (%) qua phép kiém dinh Ducan ¢ P<0,05; ns: Khdc biét khong c6 y nghia thong ké.
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3.3. Anh hudmg ctia 4m d6 dén ty 1e C/N cia ché
phém vi sinh chita vi khu4n quang duong khong heu
huynh mau tia cé dinh dam

Bang 3 cho thay, tai thoi diém 1, 2 va 3 TSU
nghiém thic 4m do 60% co ty le C/N thap hon cac
nghiém thitc c6 4m do6 30, 40 va 50%, voi gia tri 90,5 so
voi 95,6 - 105,2, 48,0 so véi 60,1 - 67,2 va 47,1 so voi
56,2 - 70,6, theo cung thit tr. Tuy nhién, &4 TSU ty le
C/N gitra cac Am do khac bietkhong c6 y nghia théng

ke, dao dong 47,7 - 52,7. Twong tu, cac nghiém thitc
c6bd sungvikhudn cotyle C/N &1, 2va3TSU tuong
duong nhau, voi gia tri twong tng 94,4 - 95,8, 56,9 -
61,2va57,9 - 62,7. Bén canh do, nghiém thitc b6 sung
dong don W15va S27 cé ty e C/N &4 TSU thap hon
nghiém thitc b6 sung dong don W39 va hén hop 3
dong W15, S27 va W39, 44,9 - 46,4 so vi 51,2 - 54,9.
Hai dong W15 va S27 c6 ty 1é C/N t6t hon dong
W39vahon hop 3dong W15, S27 vaW39.

Bang 3. Anh huéng ctia 4m d¢ dén tj 1& C/N trong ché pham vi sinh chira vikhudn quang duong
khong Iwu huynh mau tia ¢ dinh dam

Tyle C/N
Nhan to
1TSU 2TSU 3TSU 4TSU
30 105,2 67,2 70,6 47,7
40 99,0® 60,1 69,9 50,1
Amdo% (&) 50 95,6 62,6™ 56,2" 52,7
60 90,5 48,0° 47,1° 48,1
70 85,81 56,7 58,7 48,1
W15 95,3 56,9 61,3 46,4
S27 95,3 57,3 60,0 44,9
Vikhuén (B)
W39 95,8 61,2 62,7 51,2
W15+ S27+ W39 94,4 60,2 57,9 54,9
Mircy nghia (A) * * ns
Mircy nghia (B) ns ns *
Mitcy nghia (AxB) ns ns ns
CV %) 8,38 12,5 9,33 11,7

Ghi chi: Trong cung mot cot, nhitng so co chir theo sau khdc nhau thi khac biét co y nghia thong ké
¢ muie 5%; (%) qua phép kiém dinh Ducan ¢ P<0,05; ns: khac biét khong cé y nghia thong ké.
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3.4. Anh huéng ciia 4m d6 dén ham leong P téng do6 30 va 50% co ham luong P téng s6 twong duong voi
s6 trong ché phim vi sinh chtra vi khudn quang 4m do 70%nhung lai thap hon 4m do 40 va 60%, 1an luot
duong khong heu huynh mau tfa o6 dinh dam 120,226, 0,225,0,235,0,242 v 0,238%. Bén canh 6, b6
sung cac dong vi khudn vao 1, 2 va 3 TSU c6 ham
luong P téng s6 khac biét khong c6 y nghia théng ke.
Tai 4 TSU, ham luong P téng s6 cao twong dwong
nhau tai nghiém thitc b6 sung dong W15 va S27, véi
0,348 va 0,354. Matkhac, b6 sung hon hop cac dong vi
khuédn c6 ham lrong P thap nhat, véi 0,330%.

Bang 4 cho thay, tai 1, 3 va 4 TSU, ham luong P
téng so khac biét khong c6 y nghia thong ké & cac
muc am do, dao dong 0,252 - 0269, 0,253 - 0,270 va
0,336 - 0,351%, theo thit tu. Tai 2 TSU, nghiém thic
am do 40, 60 va 70% c6 ham lwong P téng s cao tirong
duong nhau, dao dong 0,235 - 0,242%. Ngoaira, tai Am

Béng 4. Anh huéng ciia 4m d6 dén ham luong Pténg s6 trong ché phdm vi sinh chita vi khuin quang duong
khong ltu huynh mau tia cé dinh dam

Ham lwong P téng s6 (%)
Nhanto
1TSU 2TSU 3TSU 4TSU
30 0,259 0,226" 0,259 0,340
40 0,268 0,242 0,268 0,347
Amdo% (A) 50 0,268 0,225 0,269 0,351
60 0,269 0,238 0,270 0,342
70 0,252 0,235 0,253 0,336
W15 0,262 0,235 0,263 0,348
S27 0,260 0,234 0,260 0,354*
Vikhuin (B)
W39 0,269 0,229 0,269 0,342°
W15+ S27+ W39 0,263 0,235 0,264 0,330°
Mtcy nghia (A) ns * ns ns
Mircynghia (B) ns ns ns *
Miic y nghia (AxB) ns ns ns *
CV %) 10,2 4,80 10,4 3,90

Ghi chi: Trong cung mot cot, nhitng so co chir theo sau khdc nhau thi khéc biét co y nghia thong ké
¢ mure 5%; (%) qua phép kiém dinh Ducan ¢ P<0,05; ns: Khdc biét khong cd y nghia thong ké.
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3.5. Anh huéng ctia 4m d6 dén mat 6 vi khuin
trong ché pham vi sinh chira vi khu4n quang duéng
khong Itru huynh mau tiahoa tan dam

Bang 5 cho thay, ¢thoi diém 1 TSU nghiém thic
4m do 70% c6 mat s6 vi khudn cao hon cac nghiém
thttc con lai, 0,363 so voi 0,268 - 0,321x10° CFU/g.
Tuy nhién, & 2 TSU nghiém thitc 4m do 50% c6 mat
s6 vi khu4n cao hon cac nghiém thitc c6 4m do: 30, 40
va 60%, 0,433 so voi 0,260 - 0,333x10° CFU/g. Bén
canh do, & thoi diém 4 TSU nghiém thic & 4m do 40,
50, 60 va 70% c6 mat s vi khuén tuong duong nhau
va cao hon nghiém thitc 4m d6 30%. Thém vao do, 2
va 3 TSU nghiém thitc b6 sung hén hop 3 dong W15,
S27 va W39 c6 mat s6 vi khuin cao hon nghiém thic
b6 sung dong don W15, 0,356 so voi 0,275va 0,415 so
v0i 0,374x10° CFU/g. Vi vay, dong don c6 khuynh
huéng dam bao mat do tot hon so véi dong hon
hop vao 4 TSU.

Dua vao két qua trén, 4m d¢ dat 40 - 70%1a diéu
kién thuan loi nhat dé cac dong PNSB c6 kha ning
co dinh dam W15, S27vaW39 ting mat s trong chat
mang chat nén (Bang 5). Diéu nay phu hop voi
nhiéu nghién ctu trudce day, do 4m toi wu cho qua
trinh @ phan trong khoang tir 25 - 80%, voi cac gia tri
duoc khuyén cdo trong khoang 50 - 70% [24 - 28].
Theo Ahn va cs (2008) [29], @6 4m anh hudéng dén
cac tinh chat vat ly va sinh hoc ctia phan hitu co va
cac chat nén lén men & trang thai ran. Cac hé thong
vi sinh vat hiéu khi c6 toc do ho hap khac nhau (su
hap thu oxy va st hinh thanh CO,) phu thudc vao am
do va loai vat lieu. Nhiét do, &m do, nong do oxy
trong khong khi va ty 1&é C/N thuong duoc xem la
nhitng yéu t6 chinh anh huéng dén qua trinh t ché
phdm hiru co vi sinh [26]. Trong mdt qua trinh @
phan hitu co, cac yéu t6 nay duoc kiém soat biang
cach thay déi ty lé tron thanh phan, suc khi, tan suat
dao tron va doikhibang cach bé sung do 4m [30].

Bang 5. Anh huéng ctia Am d¢ dén mat s6 vikhudn trong ché phdm vi sinh chitavi khuén quang duong khong

Iuru huynh mau tia cé dinh dam
Matsé vikhuan (10 CFU/g)
Nhanto

1TSU 2 TSU 3TSU 4TSU

30 0,273 0,260° 0,375 0,361

40 0,321° 0,333° 0,391 0,425°

Amdo% (A) 50 0,283" 0,433 0,397 0,422°
60 0,268 0,309" 0,420 0,426°

70 0,363 0,403 0,394 0,430°

Vikhuén (B) W15 0,296 0,275 0,374 0,428
S27 0,312 0,368 0,395 0,424°

W39 0,309 0,391° 0,397 0,428°
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W15+ S27+ W39 0,289 0,356 0,415 0,371°
Mircy nghia (A) * * * *
Miicy nghia (B) ns * * *
Mircy nghia (AxB) * * ns *
CV (%) 16,7 22,0 8,77 3,07

Ghi chii: Trong cung mot cot, nhitng so co chir theo sau khdc nhau thi khéc biét co y nghia thong ké
& nuie 5%; (%) qua phép kiém dinh Ducan ¢ P<0,05; ns: Khéc biét khong cd y nghia thong ké.

4. KET LUAN VA DE NGHI
4.1 Két luan

Ham lugng C trong chit mang chat nén dat t6t
nhat & ty 1é 4m do: 30, 50, 60 va 70%, voi ham luong
lan luot 1a: 59,3, 59,4, 58,5 va 59,0%. Trong khi dé,
cac nghiém thitc b6 sung dong don S80 va W37 co
C/N chi 46,4 va 44,9, thap hon so vdi cac dong vi
khuan con lai.

Ty lé 4m d¢ 40 - 70% la diéu kién 4m do tot nhat
dé dong vi khuan quang dudéng khong luu huynh
mau tia c6 dinh dam W15, S27 va S39 phat trién mat
sO voi gia tri dao dong 0,424 - 0,428 x 10° CFU/g.

4.2 Dé nghi

Stt dung cac dong vi khuidn quang dudng
khong luu huynh mau tia c6 dinh dam dé a ché
phdm vi sinh tit phé, phu phidm tréng trot & 4m do
40 - 70%.

TAILIEU THAM KHAO

1. Savci, S. (2012). Investigation of effect of
chemical fertilizers on environment. Apcbhee
Procedia, 1,287 - 292.

2. Pahalvi, H. N., Rafiya, L., Rashid, S., Nisar, B.,
& Kamili, A. N. (2021). Chemical fertilizers and their
impact on soil health. Microbiota and Biofertilizers,
Vol 2: Ecofriendly Tools for Reclamation of
Degraded Soil Environs, 1 - 20.

3. Srivastav, A. L. (2020). Chemical fertilizers
and pesticides: role in groundwater contamination.
In Agrochemicals detection, treatment and

28

remediation Butterworth-

Heinemann.

4. Zhang, Y., Wang, J., & Dai, C. (2021). The
adjustment of China’s grain planting structure
reduced the consumption of cropland and water
resources. International Journal of Environmental
Research and Public Health,18(14),7352.

5. Kumar, M. S., Reddy, G. C., Phogat, M., &
Korav, S. (2018). Role of bio-fertilizers towards
sustainable agricultural development: A review.
Journal of Pharmacognosy and Phyfochemistry,
7(6),1915-1921.

6. Dey, R. K. K. P, Pal, K. K, Bhatt, D. M., &
Chauhan, S. M. (2004). Growth promotion and yield
enhancement of peanut (Arachis hypogaea 1.) by
application of plant growth-promoting
rhizobacteria. Microbiological Research, 159(4),
371-394.

7. Raj, S. N., Deepak, S. A., Basavaraju, P.,
Shetty, H. S., Reddy, M. S., & Kloepper, ]. W. (2003).
Comparative performance of formulations of plant
growth promoting rhizobacteria in growth
promotion and suppression of downy mildew in
pearlmillet. Crop Protection, 22(4), 579 - 588.

8. Saravanakumar, D., Lavanya, N,
Muthumeena, B., Raguchander, T., Suresh, S., &
Samiyappan, R. (2008). Pseudomonas fluorescens
enhances resistance and natural enemy population
in rice plants against leaffolder pest. Journal of
Applied Entomology, 132(6),469 - 479.

(p.  143-159).

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2024



KHOA HOC CONG NGHE

9. Rudrappa, T., Biedrzycki, M. L., & Bais, H. P.
(2008). Causes and consequences of plant-
associated biofilms. FEMS microbiology ecology,
64(2), 153 - 166.

10. Nookongbut, P., Kantachote, D., Khuong, N.
Q., Sukhoom, A., Tantirungkij, M., & Limtong, S.
(2019). Selection of acid-resistant purple nonsulfur
bacteria from peat swamp forests to apply as
biofertilizers and biocontrol agents. Journal of Soil
Science and Plant Nutrition, 19, 488 - 500.

11. Sakarika, M., Spanoghe, J., Sui, Y.,
Wambacq, E., Grunert, et al (2020). Purple non-
sulphur bacteria and plant production: benefits for
fertilization, stress resistance and the environment.
Microbial Biotechnology, 13(5),1336 - 1365.

12. Tiéu chuin Quéc gia TCVN 9294:2012 vé
phan bon - Xac dinh cac bon hitu co téng s6 bing
phuong phap Walkley — Black

13. Harada, N., Nishiyama, M. & Matsumoto,
S. (2001). Inhibition of methanogens increases
photo-dependent nitrogenase activities in anoxic
paddy soil amended with rice straw. FEMS
Microbiology Ecology, 35, 231 - 238.

14. Kantachote, D., Nunkaew, T., Kantha, T. &
Chaiprapat, S. (2016). Biofertilizers from
Rhodopseudomonas palustris strains to enhance
rice yields and reduce methane emissions. Applied
Soil Ecology, 100, 154 - 161.

15. Das, K., & Keener, H. M. (1996). Process
control based on dynamic properties in composting:
moisture and compaction considerations. In 7he
science of composting (pp. 116-125). Dordrecht:
Springer Netherlands.

16. Kirchmann, H., & Witter, E. (1989).
Ammonia volatilization during aerobic and
anaerobic manure decomposition. Plant and Soil,
115,35 - 41.

17. Morisaki, N., Phae, C. G., Nakasaki, K,
Shoda, M., & Kubota, H. (1989). Nitrogen
transformation during thermophilic composting.
Journal of Fermentation and Bioengineering, 67(1),
57 - 61.

18. Reddy, K. R., Khaleel, R., Overcash, M. R., &
Westerman, P. W. (1979). A nonpoint source model

for land areas receiving animal wastes: I.
Mineralization of organic nitrogen. 7ransactions of
the ASAE, 22(4), 863 - 0872.

19. Kuroda, K., Hanajima, D., Fukumoto, Y.,
Suzuki, K., Kawamoto, S., Shima, J., & Haga, K.
(2004). Isolation of thermophilic ammonium -
tolerant bacterium and its application to reduce
ammonia emission during composting of animal
wastes. Bioscience, Biotechnology and
Biochemistry, 68(2),286 - 292.

20. Maeda, I. (2021). Potential of phototrophic
purple nonsulfur bacteria to fix nitrogen in rice
fields. Microorganisms,10(1), 28.

21. Chisnell, J. R., Premakumar, R., & Bishop, P.
E. (1988). Purification of a second alternative
nitrogenase from a nifHDK deletion strain of

Azotobacter vinelandii. Journal of Bacteriology,
170(1),27 - 33.

22.Eady, R. R, Robson, R. L., Richardson, T. H.,
Miller, R. W., & Hawkins, M. (1987). The vanadium
nitrogenase of Azotobacter  chroococcum.

Purification and properties of the VFe protein.
Biochemical Journal, 244(1), 197 - 207.

23. Hales, B. J., Case, E. E., Morningstar, J. E.,
Dzeda, M. F., & Mauterer, L. A. (1986). Isolation of a
new vanadium - containing nitrogenase from
Azotobacter vinelandii. Biochemistry, 25(23), 7251 -
7255.

24.Bishop, P. L., & Godfrey, C. (1983). Nitrogen
transformations during sludge composting.
Biocycle, 24(5), 34 - 39.

25. Cronjé, A. L., Turner, C., Williams, A. G.,
Barker, A. J., & Guy, S. (2004). The respiration rate
of composting pig manure. Compost science and
Utilization, 12(2),119 - 129.

26. Haug, R. (2018). The practical handbook of
compost engineering. Routledge. 752 trang.

27. Imbeah, M. (1998). Composting piggery
waste: a review. Bioresource Technology, 63(3),197
- 203.

28. Richard, T. L., Hamelers, H. V. M., Veeken,
A., & Silva, T. (2002). Moisture relationships in

composting processes. Compost science and
Ulilization, 10(4), 286 - 302.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2024 29



KHOA HOC CONG NGHE

29. Ahn, H. K., Richard, T. L., & Glanville, T. D. 30. Ahn, H. K., Richard, T. L., & Choi, H. L.
(2008). Optimum moisture levels for biodegradation ~ (2007). Mass and thermal balance during
of mortality composting envelope materials. Wasfe composting of a poultry manure - Wood shavings
Management, 28(8),1411 - 1416. mixture at different aeration rates. Process

Biochemistry,42(2),215 - 223.

FINDING SUITABLE HUMIDITY TO PRODUCE BIOFERTILIZER CONTAINING NITROGEN-
FIXING PURPLE NONSULFUR BACTERIA

Nguyen DucTrong!, Ly Ngoc Thanh Xuan?, Tran Chi Nhan?, Nguyen Thanh Phuong®
Tran Trong Khoi Nguyen?, Le Thi My Thu!, Nguyen Quoc Khuong!
! Faculty of Crop Science, College of Agriculture, Can Tho University
?An Giang University, Vietnam National University Ho Chi Minh city
Summary

The study aimed to find a suitable humidity for producing biofertilizer containing nitrogen (N)-
fixing purple nonsulfur bacteria (N-PNSB). The experiment was a completely randomized design
with 2 factors and 3 replications. The first factor was 5 levels of humidity: 30, 40, 50, 60 and 70%
and the second factor was the N-PNSB strains: W15, S27, W39 and W15+S27+W39, which were all
experimented in a substrate of 1 straw: 3 pineapple leaf: 1 husk ask. The experiment revealed that
the C content in the substrate peaked at the humidity of 30, 50, 60 and 70% (roughly 59.3, 59.4,
58.5 and 59.5%, respectively). At the same time, the treatments with the W15 or S27 strain
resulted in C/N of 46.4 and 44.9, which were lower than the other treatments. Furthermore, at
humidity of 40 - 70%, the the growth of the N-PNSB W15, S27 and S39 was optimal with a bacterial
density of 0.424 - 0.428 x 10°CFU/g.

Keywords: Biofertilizer, nitrogen-fixing bacteria, purple nonsulfur bacteria.
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