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NGHIEN CUU ANH HUONG CUA TY LE C:N PEN THOI GIAN U VA
CHAT LUQNG PHAN HU'U CO SINH HOC U TU PHU PHE PHAM

NONG NGHIEP
Bii Thi Tho, V6 Chiu Tuin *
TOM TAT

Ti I&é C:N ban dau trong nguyén liéu c6 anh huwédng quan trong dén chét lwong phan 0.
Trong bai b4ao nay, chidng téi da tién hanh nghién ctu anh huéng cuia ti 18 C:N (& cac mirc
20:1, 30:1, 40:1, 50:1) dén thoi gian va chat lwgng phan U tlr cac nguyén liéu luc binh, rom ra
va phan trau bo. Két qua thi nghiém cho thay, ti 1&é C:N cta nguyén liéu & mirc 30:1 1a phu hop
nhéat dé rat ngan thoi gian G (45 ngay) va nang cao chét lwgng phan G. Nhiét d6 tdi da cla khdi
U dat 68,6°C sau 15 ngay G; pH cudi cung dat 7,45; EC cubi cung dat 5,45 dS/m. Ham lwong
mun (16,7%) & mirc rat giau. Ham lwong dam (1,8%) va kali (1,25%) tbng s6 & mirc nghéo, lan
tbng sb (0,48%) & mirc kha. Céac chi tiéu & trén la phu hop khi st dung lam phan bén cho dat
néng nghiép.

Ttr khoéa: Luc binh, phan hiru co sinh hoc, rom ra, ti 1é C:N, vi sinh vat
1. Pit van dé

Nghién ctru tng dung phan bon hitu co gdp phan thic ddy xay dung nén nong
nghiép bén viing 12 myc tiéu dang dit ra & nhidu nudc tién tién trén thé gisi. O nudc ta,
ngudn phu phé pham nong nghiép nhu phan trau bo, luc binh va rom ra ¢ nhiéu ving
nong thon 14 rat 16n; tuy nhién, nguén phy phé pham nay van chwa dugc khai thac va sir
dung hop 1y, 1am anh hudng dén vé sinh méi truong ciing nhu canh quan. Vi vay, viéc
tan dung ngudn nguyén liéu nay dé ché bién thanh phan bén hitu co sinh hoc 1a mot giai
phap hitu ich phuc vu cho san xuat nong nghiép bén viing.

San xuat phan bon hitu co tir cac phu phé pham nong nghiép bang phuong phép
1l déng da duoc ap dung phd bién & trong va ngoai nude. Tuy nhién, dé & dugc ngudn
phan dat chat lugng tot con phu thudc vao nhiéu yéu t6 nhu: ngudn nguyén liu, diéu
kién u, thoi gian ... Trong do, hoat dong phan giai cua vi sinh vat l1a yéu td then chot,
anh hudng dén chat lugng cudi ciing ciia san pham. Cacbon (C), nito (N), phdt pho (P),
kali (K) 1a cac nguyén t dinh dudng can thiét dé vi sinh vat trong khéi @ sinh truong va
phat trién, dong thoi su can dbi giira cac chat dinh dudng nay ciing rit quan trong, dic
biét 1a ti 18 C:N c6 trong nguyén liéu. Ti 1¢ nay néu cao qua thi sy phat trién cta vi sinh
vét s& bi han ché, két qua cho thoi gian U 1au hon. Ngugc lai, néu ti 16 C:N qua thép dan
dén du thira luong N, lugng N thira c6 thé bi bay hoi vao khong khi dudi dang amoniac
hay nito oxit, va phat sinh mui hoi gy 6 nhiém moi truong xung quanh [6].

Xuat phat tir nhimng 1y do trén chung toi da tién hanh nghién ctru 4nh hudng cia
ti 16 C:N dén thoi gian 0 va chéat luong phéan hitu co sinh hoc tir mot sé phu phé pham
nong nghiép pho bién hién nay.

2. Nguyén li¢u va phuwong phap nghién ciru
2.1. Nguyén liéu
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- Nguyén li¢u chinh: cay luc binh, rom ra kho va phéan trau bo.
- Nguyén liéu bo sung: ri duong, cam gao, ché phim VIXURA va ché pham vi sinh vit
chirc nang cua Vién Vi sinh vat - Cong ngh¢ sinh hoc Ha Nai.

Bing 1. Ti 1é C:N gan diing ciia cdc nguyén liéu

Nguyén li¢u C:N
Phan trau, bo' 15:1
Luc binh? 20:1
Rom kho? 80:1

Nguﬁn.‘ 1. Dickson, N., Richard T., va R. Kozlowski, 1991; 2. Gotaas, Harold B..

Composting - Sanitary Disposal and Reclamation of Organic Wastes, p.44,1956
2.2. Phwong phdp nghién ciru
2.2.1. B tri thi nghiém

Bén cong thie I (20:1), II (30:1), I (40:1) va IV (50:1) duoc phdi tron 1an luot
theo ti 16 khdi luong nguyén liéu nhur bang 2, mdi khéi u c6 tong khdi lwong 14 5 ta. Sau khi
qua trinh 0 hoan thanh, 4 cong thirc dugc sir dung bon cho ciy lac L14 dé danh gia chat
lugng phan 1. Toan bd cac thi nghiém duoc lip lai 3 1an va b tri theo kiéu khdi hoan toan
ngau nhién (RCB).
Bdng 2: Ti ¢ ciia cac nguyén liéu phoi tron

I 20:1 6:1:1
I 30:1 2:2:1
i 40:1 1:1:1
v 50:1 1:1:2

2.2.2. Cdac chi tiéu theo doi

Céc chi tiéu nhiét do, pH, EC lan lugt duoc do dém bang nhiét ké 100°C, may
do pH METER B-21, mdy do EC CONDUCTIVITY METER B-173.

- Céc chi tiéu: Nhiét do dinh ky theo ddi 5 ngéy/lﬁn; pH, do dan dién (EC) dinh
ky theo ddi 10 ngay/lan. Tién hanh do céc chi tiéu tai 3 vi tri ciia dong 0: chén, giira, va
dinh.

- Chi tiéu EC: Tron déu déng @ va 1dy mau phan tich tai 1 vi tri bat ky. Str dung
mau tuoi, pha lodng mau véi ti 1é nudc : phan 1a 10:1 theo phuong phéap cua Van der
Gheynst [8].

- Chi tiéu thoi gian phan giai duoc xac dinh sau khi ddng phan 0 hoan thanh qua
trinh phéan giai.

- C4c chi tiéu trén cay lac do dém sau khi thu hoach theo s tay phuong phap
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nghién ctru khoa hoc nganh tré)ng trot, Pai hoc Nong Lam - Dai hoc Hué, 1998.
2.2.3. Xur Ii 56 liéu

S6 liéu thuc nghiém duoc xir 1y bang phin mém théng ké sinh hoc SXW,
version 9.0. Toan bd cac thi nghiém dugc tién hanh tai khoa Nong hoc, truong Pai hoc
Nong Lam - Pai hoc Hué.
3. Két qua nghién ctru va thio luin
3.1. Anh hwéng ciia ti 1¢ C:N dén chit lwong qud trinh i phén

Dé vi sinh vat hoat dong binh thudng thi nguyén lidu @ can phai can dbi cac chat
dinh dudng chinh C, N, P va K. Trong d6, dic biét quan trong 1a su can dbi giira ti 18
C:N ciia nguyén liéu. Ti 1& C:N cho phép khi phéi tron nguyén liu 1a 20:01 - 50:01 [2].
Thi nghiém phéi tron cac nguyén li€u & céc ti 1¢ C:N khac nhau: 20:1; 30:1; 40:1va
50:1. Pé danh gia va tim ra ti 16 C:N phu hop, céc chi tiéu vé nhiét do, pH, EC va thoi
gian hoan thanh dng i duoc theo ddi.

Anh hwéng ciia ti 18 C:N dén nhiét do cia dong

Nhiét d (o)

= 10 1s 20 25 30 a5 a0 a5 S50 55 50 &5

Ngay sau 6 (ngay)

Hinh 1. Biéu do danh hudng ciia ti 1é C-N dén nhiét @6 cia cdc dong i

Nhiét d§ cao dac trung cho qua trinh 0 hiéu khi va la ddu hiéu thé hién sy hoat dong
manh mé cta vi sinh vat. Sy thay d6i nhiét do qua mdi giai doan ciing dong nghia vai
su thay d6i cac thanh phan va s6 luong cta vi sinh vat trong ddng u. Nhiét do trong
dbng U cang ting cao thi chung t6 hoat dong cta vi sinh vat cang manh mé, thanh phan
va s lugng cta chung cang phong pht, hira hen s& cho ngudn phan u chit luong tot
[5]. Két qua nghién ctru cta chiing t6i cho thdy, ¢ cac ti 16 C:N khac nhau thi ti 16 C:N =
30:1 c6 nhiét d6 dinh diém cao nhat dat 68,6°C ¢ ngay thtr 15 sau 1, chimg to sy phan
huy dién ra sém va manh. Thoi diém két thiuc u phan sém nhat 45 ngay, thé hién toc
dd phan huy vat chét hitu co nhanh nhét trong cac cong thure, hoat dong cac vi sinh vat
dién ra manh m&, dong thoi nhiét d6 ting 1én rat cao, c6 gia tri > 62°C nén cd thé tiéu
diét triét dé mam bénh va hat co dai trong nguyén liéu ban dau.
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Anh hwéng cia ti 1¢ C:N dén EC cia déng

—=—TI
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Ngav sau i (ngav)

Hinh 2. Biéu do dnh hirong ciia ti 1é C:N
dén EC ciia dong it

Theo OWA (1994), chi tiéu EC phan 4nh nhitng thay d6i ctia cac thanh phan héa
hoc trong qué trinh U phan, né 1a mot thong sé hiru ich dé wéc tinh mirc d6 hoan thanh
ctia phan 1. Phan 0 c¢6 EC thich hop thi cac thanh phan dinh dudng khoang trong phén 1
hop 1y va an toan dé bén vao dat [6]. Két qua nghién clru cua chung toi cho thiy, 20
ngay sau U phan, chi tiéu EC ctia cac cong thire thap va dao dong tir 3,50 — 4,12 dS/m.
Theo thoi gian U gia tri EC tang dan. Gia tri EC cudi cling trong phan 0 hoan thanh ¢
tam quan trong rat 1én ddi véi dat canh tac, vi n6d c6 thé 1a mot yéu td han ché su nay
mam ctia hat gidng va sy ting truong cia thuc vat (Banegas et al, 2007). Thoi diém
hoan thanh phan u EC cua céc cong thuc dat gia tri cao nhét va dao dong tir 4,40 — 5,45
dS/m. Theo Rao Bhamidimarri SM va cs (1996) dé cai thién dat nong nghiép thi gia tri
EC thich hop trong phan 0 hoan thanh 1a 4 dS/m [4]. Theo Brady va cs (1996), EC trong
dat nong nghiép c6 pham vi tir 0 - 4 dS/m, trong khi EC trong phén hitu co tir réc thai
nong nghiép va do thi dao dong tir 3,69 - 7,49 dS/m [3]. Trong thi nghiém nay, gia tri
EC & ti 16 C:N = 30:1 dat 5,45 dS/m nam trong ngudng EC cho phép, co thé sir dung dé
cai thién dat nong nghiép.

Anh hwéng cia ti 1¢ C:N dén pH cia déng
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Hinh 3. Biéu do danh hiong ciia ti 1 C:N dén pH ciia cdc dong i
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Khi vi khuan va nidm phén giai cic chat hitu co thi cc axit hiru co duoc giai
phong. Trong giai doan dau, do sy tich liy axit 1am cho gia tri pH giam xubng. Day 1a
dau hiéu tt trong qua trinh @ phan, nhung pH chi pht hop & mot giéi han nhit dinh;
néu giam quéa ngudng 4,5 s& han ché hoat dong cua vi sinh vat. Dén thoi diém két thiic o
phan néu gia tri pH thap hon 7 cho thiy déng phan u chua hoai hoan toan hodc do déng
1 bi yém khi, vi sinh vat khong du oxy dé tiép tuc hoat dong phéan giai chét hiru co.
Theo NRAES (1992) gi4 tri pH dao dong tir 5,5 - 8,5 13 ti wu cho vi sinh vt trong phan
Ui [6]. Theo két qua thi nghiém nay, cong thic 1 o ti 16 C:N = 30:1 c6 sy bién dong pH
manh va rd nhét trong cac cong thuce, cho th'c”iy c6 su hoat dong manh mé cua vi sinh vat.
Sau 20 ngay U, pH di giam nhanh tir 8,23 xudng 6,02. Khi phan 1 hoan thanh gia trj pH
dat 7,45; v6i muc kiém nhe rat thich hop dé bon cho dit chua & hau hét cac tinh thanh
Viét Nam. Két thac u phén, gia trj pH cta cac cong thac I 11, 111, IV 1an luot 13 7,76;
7,45; 7,87; 7,95. Theo Rynk R va cs (1992), dé cai thién dat nong nghiép, pH yéu cau
phai < 7,2 [6]. Nhu vay, viéc phdi tron nguyén liéu véi ti 16 C:N = 30:1 cho gié tri pH 1a
7,45 1a phu hop hon ca.

3.2. Anh hwong ciia ti 1¢ C:N dén thoi gian hoan thanh phén i

70
60
50
N ml
Z. 40
5 1l
< 30
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20 -V
10
0

Cong thuc

Hinh 4. Biéu do dnh hwong cia ti 1é C:N
dén thoi gian hoan thanh phdn 1

Theo két qua nghién ctru ctia Sonia M. Tiquia va Nora F.Y. Tam (2002), dong u
v6i hdn hop nguyén liéu mun cua, phan chudng va rac thai thuc phdm mat 128 ngay dé
hoan thanh [7]. Trong khuon khé thi nghiém, ching t6i thu duoc két qua sau: thoi gian
hoan thanh u phan ¢ cong thic IV (50:1) 1a 60 ngay, cac cong thuc I (20:1) va III (40:1)
bang nhau va mét 50 ngay. Cong thirc II (30:1) thoi gian ngan nhat, chi mat 45 ngay .
Nhu vay, thoi gian U ciia ching ti rat ngan 2,84 1an so v6i két qua ciia Sonia va cs
(2002). Viéc rat ngan dugc sd ngay U phan giup nong dén tiét kiém duoc thoi gian va
dap umg kip thoi ngudn phan bon cho mua vu sau, dong thoi, som giai phong dién tich
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Nauvén liéu ban dau Phan 0 sau 45 ngay Phan hitu co sinh hoc thanh phim

san vuon.
Hinh 5. Mot s6 hinh dnh phdn i tir luc binh, phdn trdu bo va rom ra

3.3. Anh hwong ciia ti Ié C:N dén chit lwong phén i thong qua mt sé chi tiéu trén

CT Chiéu cao  Ning suat S6 qua P10o NSTT
cay licthu  chat kho chic/ciy (9) (ta qua
hoach (g/cay) (quad) kho/ha)
(cm)
| 48,80° 90,20° 12,53¢ 139,06¢ 30,47°
Il 59,162 113,60° 19,402 144,062 36,192
11 57,13*  101,50° 15,76° 142,17° 34,34°
\Y; 40,10°  76,13¢ 10,33¢ 138,08¢ 27,75¢
LSDo,05 2,305 6,842 1,32 1,858 0,891
cay lac L14

Bing 3: Cdc chi tiéu sinh truéng va ndng sudt trén cdy lac L14

Ghi chl: LSDogs (Least Standard Deviation): mirc sai khéic nhé nhdt cé y nghia, ¢ xdc sudt
95%

Theo két qua xu ly théng ké, chiéu cay cao lac thu hoach dat gia tri cao nhét &
cong thirc II va III. Cac chi tiéu nang sudt chat kho, s qua chic/ciy, Pioo qua, ning suét
thuc thu dat gia tri cao nhat & cong thire I1, tiép dén 1a cong thirc IIT va I, cong thire IV ¢o
gia tri thap nhét. Diéu nay chimg t6 ti 16 C:N = 30:1 d3 cho chat luong phan U tét nhét,
thong qua sy tac dong tich cyc dén sinh truong - phat trién ctia cay lac L14.

Két qua cling cho théy, ti 16 C:N cao hon (50:1) gdy t6n hai d&én sinh trudng - phat
trién cua cdy lac nhiéu hon 1a ti 16 C:N thép (20:1), diéu nay c6 thé duoc giai thich v6i nhiéu
nguyén nhan khac nhau. C6 thé do sy thiéu hut ngudn dinh dudng chinh 1a N dan dén qua
trinh phan hay bi gian doan, ham luong cac chit dinh dudng trong phan thip khong dap
g &t nhu cau cho cy. Pong thoi phan cacbon du thira (rom ra) chua duoc phan hiy triét
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dé nén khi bén vao dat gy anh hudng xau dén két cau va dinh dudng cua dt.
3.4. Anh hwéng ciia ti 1¢ C:N dén chit lwong phan i théng qua mét sé chi tiéu 1y héa

Bing 4. Két qua phan tich mdu phdn cia thi nghiém

Coéng thirc Két qua phén tich
Mun | Pam [34.1al1l1 Lan Kali
pHkcl 0
(%) | TS (%) TS (%) TS (%)
I 7,59 10,52 1,65 0,47 0,98
1 7,28 16,70 | 1,80 0,48 1,25
Il 7,63 12,54 1,13 0,35 1,47
vV 8,05 8,37 0,87 0,39 1,53

Ghi chu: * Phdn tich tai khoa Tai nguyén dat va MTNN - Dai hoc Nong Lam Hué

Dé danh gia chét lugng phan 0, ching t6i dua vao tiéu chuan cia thang danh gia
dé dinh mic cac chi tiéu mun, dam, 1an va kali [1]. Két qua phan tich cac mAu phéan hiru
co sinh hoc & bang 4 cho thay & ti 18 C:N 1a 30:1 ¢6 cac gia tri Iy hoa thich hop hon ca.
Cu thé, mau phan c6 pHkel (d6 chua trao d6i) & mirc kiém yéu 7,28. Theo FFTC (2005)
gia tri pH cua phan hiru co sinh hoc khi qua trinh G hoan thanh & khoang 6,5 - 7,5. Nhu
vdy, trong thi nghiém phan hitu co sinh hoc ¢ gia tri pHkcr 7,28 1a thich hop dé sir
dung. Ham lugng mun (16,7%) & mirc rat giau. Ham luong dam (1,8%) va kali (1,25%)
tong s6 & mirc ngheo, 1an tong sé (0,48%) ¢ muc kha. Qua két qua phan tich, chung t6i
nhan théy phan hitu co sinh hoc u tir gia thé luc binh, rom ra va phan trau bo vai ti 1€
C:N 14 30:1 c6 thé sir dung cho dat néng nghiép, 1am gia ting ham lugng mun trong dat,
cung cip thém déng ké ham luong 1an tong sd, cung cap dam va kali tong sb & mirc vira
phai, pH an toan cho dét. Tuy vay, ching to6i dé nghi dé ciy trong dat ning suat tot,
song song véi str dung phan hitu co sinh hoc, tiy theo nhu cau dinh dudng cua céac loai
cay trong c6 thé bon thém mot luong phan vo co dam, 1an, kali cho phu hop.

4. Két ludn

Ti 1& C:N = 30:1 1a t6i vu nhit cho viéc phdi tron nguyén lidu 0 phan hitu co
sinh hoc tir luc binh, rom ra va phan trau bo, qué trinh 1 c6 su bién dong manh vé
nhiét d6, pH, EC, thoi gian phan huy 45 ngay, cho cac gia tri cudi cung trong phan
pht hop dé bon cho dat nong nghiép.
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STUDY OF THE EFFECT OF RATIO C:N ON INCUBATION TIME AND
QUALITY OF COMPOST PROCESS FROM AGRICULTURAL BY-PRODUCTS

Bui Thi Tho, Vo Chau Tuan
The University of Danang — University of Science and Education

ABSTRACT

The initial ratio C: N in materials has an important impact on the quality of compost. In
this paper, we have studied the effect of ratio C: N at the levels of 20:1, 30:1, 40:1 and 50:1 on
the speed and quality of compost with materials: water hyacinth, straw and manure. The results
of the experiments show that the ratio C: N in materials at 30:1 is the most appropriate to
increase speed and improve the quality of compost. Incubation time was shortened to 45 days.
The temperature reached 68.6°C after 15 days of incubation, final pH reached 7.45, EC
eventually reached 5.45 dS/m. There was a rich level of Humus content of 16.7%. The total
protein content reached 1.8%, the total potassium reached 1.25% and total phosphate reached
0.48%. The above criteria are appropriate when they are used as fertilizer for agricultural land.

Keywords: Water hyacinth, compost, straw, C:N ratio, microorganism
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