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TOM TAT

Cdy bong bong (Calotropis gigantea L.) la lodi cdy ¢é kha ndng chiu
nong va chiu han tér, thirong moc hoang dai ¢ noi co diéu kién khdac
nghiét. Muc tiéu cia nghién cuu la xac dinh ty 1é phéi tron sinh khéi
cdy bong bong va phan bo thich hop dé phén hitu co sau khi i dat chat
lweong tot. Thi nghiém dang don yéu t6 dwge bé tri theo kiéu hoan toan
ngau nhién (Completely Randomized Design, CRD) gom ndm nghiém
thirc twong vmg nam cong thirc phdl trén theo ti 1é thé tich gom sinh
khéi cdy bong bong (giam tir 100 dén 60%) va phdn bo (ting tir 0 den
40%). Hon hop sau khi phéi trén dwoc ddt trong cdc thung u co nap
day trong 60 ngay. Két qua cho thdy, viéc tang 1y 1é sinh khoi cdy bong
bong trong cong thirc phoéi trén lam tang am do, tang 1y ¢ sut giam
thé tich khéi i va ty 1é C/N. Tai thoi diém 60 ngay sau 4, phdn hitu co
gom 60% sinh khoi cdy bong bong + 40% phdn bo cho chdt heong 16t
nhdt véi am do (26,1%), pH (6,86), C tong sé (15,73%), N tong so
(0,720%) va ty Ié C/N (21,91%,).

Tir khéa: Calotropis gigantea L., cdy bong bong, ty 1é C/N, phén bo,
phan u

ABSTRACT

Calotropis gigantea L. can withstand heat and drought well and often
grows wild in harsh conditions. The study aimed to determine the
appropriate mixing ratio of Calotropis gigantean L. biomass and cow
dung to produce good quality compost after composting. The single-
factor experiment was arranged in a completely randomized design
(CRD), including five treatments that were mixed between fresh
biomass of Calotropis gigantean L. (decreased from 100% to 60%)
and cow dung (increased from 0% to 40%) in volume ratios. The
mixtures were placed in covered compost bins during 60 days. The
results showed that increasing the ratio of Calotropis gigantean L.
biomass in the mixing formula raised the humidity, the rate of volume
reduction of the compost and the C/N ratio. At 60 days after
composting, the 60% Calotropis gigantean L. biomass + 40% cow
manure showed the best quality with a moisture content of 26.1%, pH
0f 6.86, total C of 15.73%, total N of 0.720% and C/N ratio of 21.91%.

Keywords: Calotropis gigantea L., C/N ratio, compost, cow dung,
giant milkweed
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1. GIOI THIEU

Cay bdng bdng (Calotropis gigantea L.) thudc
ho Thién 1y (Asclepiadaceae), c6 ngudn gdc tir
Campuchia, Indonesia, Malaysia, Philippines, Thai
Lan, Sri Lanka, An D6 va Trung Quéc (Carol et al.,
2012). Tai nhiéu quéc gia & Chau A nhu Trung
Qubc va An bo, cay bdng bdng duoc sir dung trong
y hoc ¢b truyén dé chira tri cac bénh tiéu chay, hen
suyén va ung thu (Kirtikar & Basu, 1999; Wang et
al., 2008). Nhiéu nghién ctru cho théy, céc bo phan
clia cdy bong bdng c6 hoat tinh khang khuan va
chdéng oxy hoa (Kumar et al., 2010; Singh et al.,
2010). Bén canh d6, cay bong bong 1a loai cdy than
bui 1au nam, chiéu cao trung binh tir 3 dén4 mvaco
thé cao dén 10 m (Carol et al., 2012).

Cay bong bdng co sinh khdi cao, phat trién
nhanh (Wang et al., 2008) va dugc xem nhu mét loai
6 dai phd bién & cac ving dit hoang (Kumar et al.,
2011), dit cat ven bién hodc nhimg ving kho can
(Carol et al., 2012). Véi kha ning tao nhiéu sinh
khéi trong thoi gian ngan, than va la ciy bong bong
duoc su dung 1am nguyén li¢u u phan hitu co (Shah
et al., 2015). Qua do, nguén sinh khdi nay dugc tan
dung dé tao phan bon cho cay trong.

Tai Viét Nam, cay bong bdng thuong moc hoang
dai & nhiéu noi, bao gdm nhitng ving dét hoang hoa
hodc ¢ diéu kién kho han va cac ving ven bién nhu:
Binh Thuan, Nghé An, Ha Tinh (Tran et al., 2023).
Cay bong bdng thuong duge trong 1am hang rao
hodc thu 14 dé 1am thudc (Do, 2004). Mic du ciy
bdng bong c6 kha ning tao sinh khdi 16n, tuy nhién,
hién nay chua c6 nhiéu nghién ctru vé viéc Umg dung
sinh khéi ciia loai cay nay. DPéi v6i nhu cau xa hoi,
viée sir dung cac san pham c6 ngudn gde hiru co va
than thién véi moi truong cung voi viée ung dung
phan hiru co vao san xuét cdy trong 1a huéng di lau
dai va bén vimng. Chinh vi vy, viéc nghién ctru san
xuét phan hitu co tir sinh khéi cdy bong bong mang
lai tiém nang khai thac hiéu qua loai cdy hoang dai
nay, tir d6 co thé gitp ngudi dan tdn dung dugc cac
nguyén liu san c6 tai dia phuong va Umg dung dé
trong & cac vung dat hoang héa hodc thiéu nudc, gop
phan da dang co ciu cdy trong, hudng tdi san xuét
ndng nghiép bén viing.

2. PHUONG PHAP NGHIEN CUU

2.1. Thoi gian va dia diém nghién ciru

Nghién ciru dugc thyc hién tir thang 5 dén thang
11 nam 2024 tai phong thi nghi¢ém Khoa hoc dat —
Phén bon, Khoa Nong hoc, Truong Dai hoc Nong
Lam Thanh ph6 H6 Chi Minh.
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2.2. Vit liéu nghién ctiru

Sinh khéi cdy bong bong (than va 14 twoi), phan
bo (Bang 1), voi (80 - 85% CaO), phan super lan
(16% P»0s), ché pham Trichoderma Dién Trang (1
x 108 CFU/g).

_ Dung cy: thung 0 bang nhya mau tring duc co
nap day, kich thudc (dai x rong x cao) 1a 52 x 32 x
27 cm, thé tich thung u 14 44,9 dm’.

Bang 1. Mot sé‘ chi tiéu phan tich sinh khoi cay
bong bong va phéan bo truéc khi d

Chi tl(?ll phin SlnP kh();\l cay Phén b
tich bong bong
Am do (%) 65,1 28,1

pH 6,728 7,501
EC 2,516 4,155

C (%) 25,494 22,819

N (%) 0,615 1,184
C/N 41,452 19,273

2.3. Phwong phap nghién ciru
2.3.1. BO tri thi nghiém

Thi nghiém don yéu t6 dugc b tri theo kiéu
hoan toan ngiu nhién (CRD), gdm 5 nghiém thirc
tuong tmg v&i 5 cong thire (CT) phéi tron theo thé
tich sinh khdi cdy bong bong va phan bo, 3 1an lip
lai. Trong do:

CT1 (d6i ching): 100% than 14 ciy bong bong
CT2: 90% sinh khéi cay bong bong + 10% phan bo
CT3: 80% sinh khéi cay bdng bong + 20% phan bo
CT4: 70% sinh khéi cay bdng bong + 30% phan bo
CT5: 60% sinh khéi cay bdng bong + 40% phan bo

Quy md thi nghiém: 5 nghiém thirc x 3 lan lap

lai = 15 6 co s&, mdi 6 co s& gom 1 thung 0 ¢6 thé

tich 44,9 dm?.

Hinh 1. Toan cinh bé tri thi nghiém
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2.3.2. Cac buoc thuc hién

+ Toan bg than va la dugc thu hai ngoai ty nhién
(loai bo phan re va qua);

+ Sau khi thu hai, toan bo than, 1a dugc bam nho
(3 =5 cm) va phoi dudi anh sang mat troi tir 6 dén 8
gio dé giam bt ham lugng nudc trong 13;

Hinh 2. Sinh khdi ciy bdng bong
(a) trudc khi bam, (b) sau khi bam

+ Sau d0, sinh khéi than, 14 cdy bong bong duoc
tron déu véi phéan bo theo ty 1& thé tich twong tmg
v6i timg nghiém thirc sao cho mdi 6 co s& ¢6 thé tich
44,9 dm?; khong nén chit cac nguyén liéu dé tién
hanh u phan theo phuong phap t néng (1 hiéu khi);

Bang 2. Khéi lwong sinh lgh("')i bdng bong va phan
bo quy doi vé khoi lwgng

Cong Khdi lwong (g) Téng khdi
thic  Béng bong  Phinbd  lwgng (g)
CT1 14,7 0,0 14,7
CT2 13,2 2,0 15,2
CT3 11,7 4,0 15,7
CT4 10,3 6,0 16,3
CT5 8,8 8,0 16,8

+ B sung 150 g voi, 150 g phan super lan theo
Nguyen (2017) va 30 g ché pham Trichoderma theo
khuyén c4o ciia nha san xuit cho 44,9 dm? nguyén
liéu 1, sau do dao tron va day kin khéi u;

+ Khéi 0 duoc dao tron dinh ky 15 ngay/lan;

+ Thoi gian u két thuc vao thoi diém 60 ngay
sau u.

2.3.3. Chi tiéu va phwong phap theo doi

Tai cac thai diém 0, 15, 30 va 60 ngay sau 4, 3
vi tri dugc chon dé ldy miu phan bb déu trén mdi
khdi U (trén, gitra va day cta khoi u). Sau khi déo
tron khdi u, bo khoan cim tay dugc ding nham thu
lay 200 g phan hitu co sau 1 tai mdi vi tri. Mau dugc
ldy cho vao tui zip va bao quan trong diéu kién
phong thi nghiém dé phan tich cac chi tiéu sau:
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+ Tinh chat vt Iy gdm: nhiét do (°C): dung nhiét
ké do ¢ giira khoi i; 4m d6 (%): phuong phép sdy;
do6 sut giam thé tich (%): tinh 16p thé tich sut giam
[chiéu cao thung U (cm) — d6 day khéi ¢ con lai
(cm)], sau d6 tinh thé tich syt giam theo cong thirc:
Thé tich sut giam
Thé tich ban dau

+ Tinh chéit héa hoc gém: pHm2o(1:5): TCVN
13263-9:2020; C (%): TCVN 9294:2012; N (%):
TCVN 8557:2010; ty 1&¢ C/N: duogc tinh béng C
(%)/N (%).

2.4. Xir Iy s6 liéu

Do sut giam thé tich (%) = x 100

S6 liéu duoc tinh trung binh va kiém tra su khac
biét giita cac nhém bang kiém dinh T (T-test) qua
phan mém Excel, phuong sai (ANOVA) dugc phan
tich va kiém dinh phan hang Duncan bang chuwong
trinh R. Studio.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia cong thirc phdi tron dén
mét so tinh chat vat ly ctiia khoi u

3.1.1. Nhi¢td¢

U phan hiru co 1a ddy nhanh qua trinh phan huy
chat hiru co cua vat liéu c6 tac dung tiéu di€t mam
bénh va 6n dinh cac chat hitu co (Haug, 1993; Fang
et al., 1999). Theo Chang et al. (2006), nhiét d¢ 1a
mot trong nhimng yéu té chinh anh huéng dén chat
luong phan hitu co sau khi 4. Nhiét do tdi da cua
khéi u can dat tir 55 dén 60°C dé co thé loai bo cac
mam bénh gay hai cho con ngudi va thyc vat
(Jedrczak, 2008).

Két qua dugc thé hién ¢ Hinh 3 cho thiy, cac
cong thic phdi tron c6 ty 1& phan bo cang cao thi
nhiét d6 khéi i cang cao. Trong khoang thdi gian tir
1 dén 8 ngay sau khi 1, nhiét d6 khéi u ciia nam céng
thirc phdi tron déu tang lién tuc. Pay 1a thoi diém
cac vi sinh vat c6 trong nguyén liéu 1 bat dau phan
huy cac chat hiru co thanh céc ciu triic don gian hon
(Liang et al., 2003). Trong qua trinh nay, hoat dong
ho hap ciia vi sinh vat khién nhiét do tang nhanh. Tai
thoi diém 8 ngay sau 0, nhiét do khéi u c6 bd sung
40% phan bo 1a 58,3°C, trong khi khéi it c6 100%
sinh khdi cdy bong bdng co nhiét do 1a 51,2°C,
chénh léch 7,1°C. Viéc bd sung tir 20 dén 40% phan
bo vao cong thirc phdi tron giup nhiét do t6i da ciia
khéi u dat trong ngudng t01 uu (tir 55 den 60°C).
Phan bo ¢6 ham luong N téng s cao 1a ngudn ning
luong cho hoat dong cua vi sinh vat. Ngoai ra trong
phan bo ciing ¢6 hé vi sinh vat phong phi, can thiét
cho qué trinh phan huy cac chat hitu co (Sasaki et
al., 2005). Trong giai doan tir 8 dén 15 ngay sau 1,
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nhiét do khdi i c6 xu huéng giam va dat tir 35,3 dén
42,0°C tai thoi diém 15 ngay sau .
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Hinh 3. Biéu d nhi¢t d phan hiru co tir sinh
khoi cay bong bong tir 1 dén 15 ngay sau d

3.1.2. Am ds

Trong qua trinh 1 phan hiru co, 4m do ciing la
mot yéu t6 quan trong do anh huong dén kha nang
van chuyén chat chét dinh dudng hoa tan can thiét
cho hoat dong trao ddi chat va cac qué trinh sinh 1y
cua vi sinh vat (Stentiford, 1996; McCartney &
Tingley, 1998). Razmjoo et al. (2015) cho ring, 4m
do tir 45 dén 50% 1a toi wu cho qua trinh G phan.

Két qua Bang 3 cho thdy, am do cta khdi i cang
cao khi ty 1¢ sinh khéi cdy bong bong trong cong
thirc phdi tron cang nhiéu. Sinh khéi cdy bong bong
¢6 4m d6 trung binh ban dau dat 65,1%, gip 2,3 lan
so v&i phan bod (Bang 1). Vi vy, viéc bd sung cang
nh1eu sinh khdi tuoi trong cong thirc ph01 tron dan
dén am do khéi u cang cao. Am d6 khdi i quéa cao
c6 thé gy ra didu kién ky khi do ngap ung, can tr&
va lam cham cac qua trinh sinh hoc (Schulze, 1962;
Tiquia et al., 1996; Nemet et al., 2021). 0] giai doan
tir 0 dén 15 ngay sau 1, am do khdi u c6 xu hudng
tang do giai doan nay phan 14 trong sinh khdi ciy
bdng bdng phan hay manh, ddn dén khéi o sut giam
thé tich nhanh (Hinh 4), ham luong nuéc trong 14
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giai phong vao khdi u lam cho 4m d6 khdi u ting
1én, cao nhat (68,3%) & cong thirc 100% sinh khi
ciy bong bdng va thap nhit (52,3%) & cong thirc
60% sinh khdi ciy bong bong + 40% phan bo.

Ngoai ra, tur thoi diém 15 ngdy sau u trd di, 4m
d6 cac khdi i co xu huong giam do qua trinh béc hoi
tir b& mat khdi u qua nap thung nhya. Giai doan tir
15 dn 30 ngay sau 1, 4m do khdi & giam nhanh, sau
d6 cham lai. Dén thoi diém 60 ngay sau U, érn do
khéi u ciia phan hitu co ¢6 phdi tron 30 va 40% phéan
bo dat thip nhit, lan luot 1a 27,5 va 26,1%. Xu
hudng bién dong ctia 4m d6 khdi u phu hop vai két
qua cua Nguyen et al. (2023) trén rac thai hiru co,
trong qua trinh & phan 4m d6 cua khdi 1 ban dau l1a
64,7% sau do tang 1én 79,7% sau 15 ngay u phan va
giam xudng 44,5% sau 60 ngay 1.

3.1.3. D¢ sut giam thé tich

Kha nang phan huy cua cac nguyén li¢u u dugc
danh gi4 thong qua do sut giam thé tich cia khdi 0
(Nguyen et al., 2023). Trén co so do chiéu cao khoi
11, d6 sut giam thé tich dwoc tinh toan va thé hién &
Hinh 4.

Két qua Hinh 4 cho thiy, thé tich khéi u sut giam
lién tuc theo thoi gian tir 0 dén 60 ngay sau 1. Trong
d6, khéi u tir 100% sinh khéi cdy bong bong cb do
sut giam thé tich nhidu nhat, tir 38,5% tai thoi diém
15 ngay sau u 1én 71,0% tai thoi diém 60 ngay sau
1, giam 32,5% thé tich. Sinh khi cay bong bong co
ham luong nudc cao (duge thé hién qua am do
nguyén liéu) vi vy trong qua trinh 1, thé tich khbi o
sut giam nhanh chong, nhanh nhét trong giai doan
tir 0 dén 15 ngay sau 0. Sau do, thé tich khdi 0 van
tiép tuc gidm nhung véi tde d6 cham hon do hoat
dong cua cac vi sinh vat cham lai. Phan bo dugc bd
sung v6i ham lugng cang cao thi do syt giam thé tich
khéi @ cang thap. Phan hitu co dugc phdi tron gdm
60% sinh khdi cdy bong bong + 40% phan bd co do
sut giam thé tich thap nhat, giam 25,9% sau khi 4
60 ngay.

Bing 3. Anh hwéng ciia cong thirc phdi tron dén Am d9 (%) clia phan hiru co

Thoi diém theo doi (ngay sau i)

Cong thirc phdi tron

0 15 30 60
100% bong bong (ddi chimng) 65,4 a 68,3 a 53.1a 509 a
90% bong bdng + 10% phan bod 61,1b 64,0b 473b 46,5b
80% bdng bdng + 20% phan bo 56,8 ¢ 59,9 ¢ 429c 32,6 ¢
70% bdng bdng + 30% phan bo 54,6 ¢ 578 ¢ 38,6d 27,5d
60% bdng bdng + 40% phan bod 48,1d 52,3d 35,7d 26,1d
CV (%) 1,0 0,9 1,5 1,4
F tinh 101,4™ 99,3 83,17 369,4™

Ghi chu: trong cung mot cot, cac gia tri co cung ki ty theo sau thi su khdc biét khong co y nghia thzfng ké; ***: khac biét

rét cé ¥ nghia thong ké ¢ mirc a = 0,001.
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Hinh 4. Anh hwéng ciia cong thire phoi tron dén d9 sut giam thé tich (%) ciia phan hiru co tir sinh
khoi cay bong bong tai cac thoi dieém 0, 15, 30 va 60 ngay sau u

3.2. Anh hudng caa cong thirc phdi tron dén
mot so tinh chat héa hoc cia khoi i
3.2.1. pH

Theo Hisham and Ramli (2021), pH thuong phu
thugc vao ham lugng carbonic va ammoniac cé

trong khdi 0. pH thap trong qua trinh 1 phan hiru co
dan dén chét hiru co cham phan hity, gay ra mui hoi
va do d6 lam giam chat luong phén U cling nhu khé
dat duoc nhiét 4o du cao dé tiéu diét mam bénh
(Sundberg & Jonsson, 2008).

Bang 4. Anh huéng cilia cong thire phdi tron dén pH ciia phén hiru co

Thoi diém theo doi (ngay sau i)

Cong thirc phdi tron

0 15 30 60

100% bdng bong (ddi ching) 6,86 6,50 b 6,86 b 6,45b

90% bdng bdng + 10% phan bo 6,96 6,83 ab 7,03b 6,79 a

80% bdng bdng + 20% phan bod 7,02 6,99 ab 7,36 a 6,77 a

70% bdng bdng + 30% phan bo 7,08 7,04 a 7,37 a 6,85 a

60% bdng bdng + 40% phan bod 7,14 7,05 a 7,39 a 6,86 a
CV (%) 1,79 2,67 1,04 1,43

F tinh 2,14 4,82° 31,17 9,03"

Ghi chi: trong cung mgt cot, cdc gid tri c6 cung ki tir theo sau thi sy khac biét khéng cd y nghia thong ké; ns: khdc biét
khéng co y nghia thong ké; *: khdc biét co y nghia thong ké ¢ mirc a. = 0,05, **: khdc biét rat co y nghia thong ké ¢ murc
a = 0,01; ***: khdac biét vé cung co y nghia thong ké ¢ mirc o. = 0,001.

Két qua dugc trinh bay ¢ Bang 4 cho thdy, pH
ban d4u ctia cac cong thirc phdi tron & mic trung
tinh (tir 6,86 dén 7,14). Vao giai doan du cua qua
trinh a (tr O dén 15 ngdy sau u), vi sinh vat hoat
dong manh dan dén qué trinh phan hity chét hiru co
dién ra nhanh lam san sinh cic axit hiru co chudi
ngin do d6 lam giam pH khdi 4. Dén thoi diém 30
ngay sau U, pH ctia khdi i ¢6 xu huéng ting, sau d6
giam nhe dén thoi diém 60 ngay sau . Sy gia ting
pH ciia khdi 1 1 do qua trinh amoni hoa dién ra tir
hoat dong cua cac vi sinh vat. O giai doan sau cia
qué trinh u pH khéi 1 giam 1 do sy bay hoi cta khi
ammonia nitrogen va H" dugc giai phong trong qua
trinh nitrat hoa cta vi sinh vat (Eklind &
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Kirchmann, 2000). Qua4 trinh nitrat héa dién ra bao
gdm hai budc voi hydroxylamine (NH,OH) 1a san
pham trung gian. O budc dau tién, NH; 1a chit nén
dugc oxy hoa thanh NH>OH thong qua xtic tac boi
amoniac monooxygenase (AMO). O budc thi hai,
NH,OH tiép tuc dugc oxy hoa thanh NO, thong qua
xuc tac boi hydroxylamine oxidoreductase (HAO).
Budc dau tién trong qué trinh nitrat héa tao ra mot
proton ¢6 thé lam axit hoa moi trudng (Céceres et
al., 2018) do d6 lam cho pH ciia khi i giam.

Céc cong thirc phdi tron c6 bd sung phan bo tir
10 dén 40% déu cho gia tri pH cao hon so véi cong
thirc phdi tron 100% sinh khdi cay bong bong. Theo
Haroun et al. (2004), thong thuong, pH giam nhe
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trong giai doan dau cua qué trinh 4 phan do viéc
phan huy chat hitu co san sinh ra cac axit hitu co,
sau d6 ting do qua trinh amoni hoa dién ra nhanh va
giam ¢ giai doan cudi do qua trinh amoni hoa
ngung lai.

3.2.2. Cténgso

U phan 1a qua trinh sinh hoa dya trén hoat dong
clia vi sinh vat dé phan hay chit hiru co. Qua trinh
phan huy chét hitu co cta vi sinh vét lam san sinh
khi CO, théng qua hoat dong hé hip. Viéc giai
phong CO, qua mirc ¢6 thé lam mat carbon khoi
khdi & va 1am giam hiéu qua phan bon ciia san pham
u phan (Huang et al., 2022).

Két qua Bang 5 cho thay, ham luong C tong s6
ctia khdi ¢ giam lién tuc theo thoi gian 1, nhanh nhét
trong giai doan tir 0 dén 15 ngay sau 0. Trong thoi
gian nay, nhiét 4o khdi U ting cao tir 0 dén 8 ngay
sau 1, cho thay hoat dong phan hity chat hiru co dién
ra manh. Khi 0 duoc phéi tron tir 100% sinh khoi
cay bdng bong ¢6 ham lugng C téng s0 giam nhanh
nhit (giam 8 21%). Den thoi diém 15 ngay sau 0,
ham luong C tong sb cua cac khéi u chénh léch
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khong déng ké va tiép tuc giam & cac thoi diém theo
ddi tiép theo nhung toc d6 giam chdm hon. Cac khéi
1 ¢6 ty 1é sinh khdi cdy bong bong cao c6 toc do
phan hity chat hitu co nhanh do ¢ ham lugng C téng
s6 thap hon. Tai thoi diém 60 ngay sau 1, phan hiru
co duge phdi tron 30 va 40% phan bo ¢6 ham luong
C téng s6 cao nhéat, 1an luot dat 15,33 va 15,7. Déng
thoi két qua ciing cho thdy, cac cong thirc ¢o ty 18
sinh khéi bong bong cao thi ty 18 C tong s6 con lai &
thoi diém 60 ngay sau U so v6i thoi diém bét dau o
cang thap.
3.2.3. Ntongso

Phan hitu co thuong chira mdt lugng 16n N,
trong qua trinh 4 N hitu co chuyén thanh N v6 co
thong qua qua trinh khoang hoéa va tao ra mot s6 san
pham trung gian nhu axit amin va amit. Qua trinh
chuyén hoa trong @ phan bao gdm: thity phan, amoni
hoéa, nitrat hoa, khir nitrat, bay hoi (dudi dang Na,
NHs, N,0), hép thu sinh hoc va ¢6 dinh (Liu &
Wang, 2017). Trong qua trinh 0 phén, lugng dam co
thé bi thét thoat tir 20 dén 77% (Martins & Dewes,
1992; Bhamidimarri & Pandey, 1996; Tiquia &
Tam, 2000).

Bing 5. Anh hwéng ciia cong thire phdi tron dén ham lwgng C (%) ciia phéan hiru co

Thoi diém theo dbi (ngdy sau i)

Ty 18 (%) C tong sb

Cong thirc phoi tron & thoi diém 60 NSU
0 15 30 60 50 v6i 0 NSU
100% bong bong (ddi chimg) 2544 a 17,23 1533 b 12,64 d 49,69 ¢
90% bdng bdng + 10% phan bd 25,19 ab 18,12 1649ab 1333 cd 5291 ¢
80% bdng bdng + 20% phan bd 24,90 be 18,19 16,26 a 14,38 be 57,75 b
70% bdng bong + 30% phan bd 24,56 cd 18,56 17,14 a 15,33 ab 62,42 a
60% bdng bdng + 40% phan bd 24,33 d 18,63 17,46 a 15,73 a 64,66 a
CV (%) 0,81 3,04 2,89 3,04 2,54
F tinh 15,07 3,07 9,03 27,16 55,14™

Ghi chii: trong ciing mgt cot, cdc gid tri c6 cung ki tir theo sau thi sy khac biét khong ¢ y nghia théng ké; ns: khdc biét
khong cd y nghia thong ké; *: khdc biét c6 y nghia thong ké o mirc a. = 0,05; **: khdc biét rat co y nghia thong ké ¢ mirc
o = 0,01; ***: khac bi¢t vé cung co y nghia thong ké o mirc o = 0,001.

Bang 6. Anh huéng ciia cong thirc phoi tron dén ham lwgng N (%) ciia phan hiru co

Thoi diém theo doi (ngay sau i)

Ty 18 (%) N tong sb

Cong thirc phdi tron 0 15 30 60 ¢ thoi d,i-ém 60 NSU
so véi 0 NSU

100% bdng bong (d6i chung) 0,612 d 0,490 d 0,459 ¢ 0,488 ¢ 79,72
90% bong bdng + 10% phan bd 0,669 ¢ 0,563 ¢ 0,513 ¢ 0,542 ¢ 81,05
80% bong bong +20% phan bd 0,729 b 0,663 b 0,628 b 0,620 b 85,09
70% bong bdng + 30% phan bd 0,763 b 0,706b  0,671ab  0,652b 85,38
60% bong bdng + 40% phan bd 0,859 a 0,780 a 0,728 a 0,720 a 83,74
CV (%) 2,13 2,79 4,15 3,69 3,57

F tinh 110,17 12443 60,16™  50,22"" 1,96™

Ghi chi: trong cung mgt cot, cdc gid tri c6 cung ki twr theo sau thi su khac biét khéng cd y nghia thong ké; ns: khdc biét
khéng co y nghia thong ké; ***: khdc biét vo cung co y nghia thong ké o mirc o = 0,001.
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Két qua dugc thé hién tai Bang 6 cho thiy, trong
giai doan tir 0 dén 30 ngay sau 1, ham lwong N ¢
xu hudng giam lién tuc, trong d6 cong thirc 100%
sinh khéi cdy bong bong ¢6 lugng dam thap nhat.
Ham luong N trong khdi 1 cua cac cong thirc phdi
tron c6 ty 1é phan bo tir 20 dén 40% tiép tuc giam
nhung khong déng ké. Tai thoi diém két thic qua
trinh @, ham lugng N trong cac khdi 0 ¢6 xu huéng
tang nhe, tuy nhién van thap hon so véi thoi diém
trude khi 4. Phan hitu co duge phdi tron 40% phéan
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bo c6 ham lugng N téng s6 cao nhat, dat 7,20% tai
thoi diém 60 ngay sau 4. Ty 1& N tong s6 con lai &
thoi diém 60 ngay sau U so v6i thoi diém bét dau o
clia cac cong thirc khong khac biét vé mat thong ké
& (p < 0,05) cho thay tdc do suy giam N tong sb &
céc cong thirc ¢6 su tuong dong. Tuy nhién vé mit
gi4 tri, cac cong thirc ¢6 ty 18 sinh khéi bong bong
cao (CT1 va CT2) thi ty 1&¢ N con lai van c6 xu hudng
thdp hon so véi cac cong thirc con lai.

Bang 7. Anh hwéng ciia cong thire phéi tron dén ty 18 C/N ciia phan hiru co tai cac thoi diém theo déi

Thoi diém theo doi (ngay sau i)

Céng thirc phdi tron

0 15 30 60

100% bong bong (doi chimng) 41,56 a 35,14 a 3345a 25.92a
90% bdng bdng + 10% phan bod 37,66 b 32,26 b 32,18 a 24,60 ab
80% bdng bdng + 20% phan bod 34,19 ¢ 27,441 25,90 b 23,22 be
70% bdng bdng + 30% phan bo 32,19¢ 26,30 ¢ 25,59 b 23,55 cd
60% bdng bdng + 40% phan bod 2833d 23,88d 24,02 b 2191d

CV (%) 2,28 431 5,02 4,50
F tinh 122,45 40,43 27,23 593"

Ghi chu: trong cung mét cot, cdc gia tri co cung ki ty theo sau thi sy khdc biét khong co y nghia thzfng ké; ***: khac biét

VO cung co y nghia thong ké o mirc o. = 0,001.
3.24. Ty le C/N

Ty 1¢ C/N cua phan hitu co dugc xac dinh dya
trén ham luong N va Ctong sd, 1a thong s duogc su
dung phd bién dé danh gia nguyén liéu dau vao cia
qua trinh 1 phén. Ty 1¢ C/N cao s& lam chdm toc do
phén huy, nguogc lai neu chi sb nay thap, N d& dang
bi mat vao khi quyen duoi dang khi ammoniac va
gdy ra mui hoi. Dé qua trinh u duge t6i uu, ty 16 C/N
nén ¢ mirc tir 25 dén 30 (Huang et al., 2004).

Két qua Bang 7 cho thiy, ty 16 C/N cua phan hitu
co duge phdi tron ¢ cac cong thirc khac nhau déu
giam dan theo thoi gian 0. Cac nghiém thirc c6 ty 1&
sinh khdi cdy bong bong cao trong cong thirc phdi
tron c6 ty 1€ C/N cao hon so véi cac cong thirc con
lai. Mic du chat hitu co trong sinh khéi ciy bong
bong giam nhanh trong qua trinh @, tuy nhién ham
lwong dam thap din dén ty 16 C/N van ¢ mirc cao,
tai thoi diém 60 ngay sau u 1a 25,92. Viéc bd sung
phan bo gitp tang ham lugng dam trong cong thirc
phéi tron tir d6 1am giam ty 18 C/N. Tai thoi diém 60
ngay sau U, phén hitu co chua 30 va 40% phén bo
cho ty 18 C/N thap nhét, 1an luot dat 23,55 va 21,91.
Ngoai ra, sinh khoi cay bong bong c6 am do cao hon
so voi phan bo (Bang 1), vi vay cac khéi  co ty 18
sinh khdi bdng bong cao ¢ am do thich hop dé thuc
déy qua trinh phan huy cua khéi u. Diéu nay ciing
cho thiy, cac cong thuc phdi tron ¢6 ty 16 phan bo
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cao thi ty 16 C/N ciing twong déi 6n dinh hon so véi
cac cong thire phdi tron c6 ty 18 sinh khdi cay bong
bdng cao. Tuy nhién, ty 16 C/N sau 60 ngdy u & cac
cong thirc phdi tron van con & mirc cao so véi quy
dinh theo Thong tu 09/2019/TT-BNNPTNT (< 12),
didu nay cho thay can tiép tuc qué trinh u hodc bd
sung N vao khdi 1, dé ty 1& C/N dat mirc phu hop
cho phan bon hitu co.

4. KET LUAN

Phén bo duge bd sung vao cong thirc phdi tron &
ty 1¢ cang cao gitip phén hitu co sau khi 1 ¢6 am do,
do sut giam thé tich va ty 18 C/N thap, pH ¢ mirc gan
trung tinh, ham luong N va C tong s6 cao. Phan hiru
co dugc phdi tron tir 60% sinh khéi bong bong +
40% phan bo gitp c6 am do (26,1%), pH (6,86), C
tong s6 (15,73%), N tong s6 (0,720%) va ty 1¢ C/N
(21,91) t6t nhat. Tuy nhién, dé c6 nhimng danh gia
chinh xac hon, phéan hitu co can duoc khao sat hiéu
qua trong diéu kién san xuét thyc té.
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