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ANH HUONG VIEC BON CHAT THAI BIOGAS, URE, VOI
PEN LUQONG PAM KHOANG TREN PAT PHEN
TRUNG BINH CANH TAC LUA VA MOI TUONG QUAN
GIUA HAM LUQNG PAM KHOANG TRONG PAT VA
SU'HAP THU PAM CUA CAY

Trinh Thi Thu Trangva Nguyén My Hoa*
ABSTRACT

A greenhouse experiment was conducted to examine the possibility of increasing
available N on acid sulphate soils (ASS) at Hoa An Can Tho when biogas sludge and
lime were applied. The nonacid alluvial rice soil at Cai lay Tien Giang was used as the
control. Rice was grown in each pot containg 1 kg soil. Treaments were: soil
incorporated with (1) biogas (250mgN/kg), (2) urea (250mgN/kg), and with and without
lime (10T/ha). Biogas and lime were incorporated at 4 weeks before sowing and urea
was applied 2 days before sowing. N-NHs was analysed before sowing and at 6 weeks
after sowing. N uptake in plant determined at 6 weeks after sowing. Results showed that
incorporation of biogas increased N-NH4" in non acid alluvial soil and ASS with and
without liming. N-NHs in soils was correlated with N uptake by plant. Therefore N-NHa
in soil can be used as an index for evaluating N supply from soil.

Keywords: N mineralization, alluvial soils, acid sulphate soils, organic matter sources,
anaerobic incubation, liming , soil N correlation

Tllte: Effect of using biogas, lime and urea on N mineralization in acid sulphate rice soils
and the correlation between mineral N content in soil and N total uptake in plant

TOM TAT

Pé tai dwoe thuce hién trong nha liedi dé khdo sat anh hieong viéc bon chdt thai Biogas va
Vvéi dén khd néing cung cdp dam khodng trén dat phén tai Hoa An CanTho. Dt phil sa
trong liia ¢ Cai Ly Tién Giang dwoc xir dung nhw mau dat doi chimng. Liia dwoc trong
trong diéu kién hép nhwa chira lkg dat, véi Cdc nghiém thirc gom chdt thai biogas sdy
70°C(250mgN/kg), phan uré (250mgN/kg) va voi (10T/ha) cho dat phén. Biogas va voi
dwoc i 4 tuan va Uré dwege bon 2 ngay triede khi sa ia. N -NHs khoang dwoc phan tich
& giai doan trudc sa va 6 tuan sau sa lia (TSS). Pam tong hdp thu trong cdy dwoc xdc
dinh giai doan 6 TSS. Két qua cho thdy biogas Qilp gia tang dam khodng trong truong
hop ¢6 hodc khéng cé bén véi trén ddt phit sa va dat phén frung binh. Dam khodng hoa
trong dat c6 tiwong quan véi dam hdp thu trong cdy, cho thdy c6 thé sir dung lwong dam
N-NHa nhiwr mot chi tiéu dé danh gid khd nang cung cap dam tir dit cho cdy trong

Tir khod: Sw khodng hoa dam, dit phit sa, dit phén, chit hivu co, sw i yém khi, véi,
twong quan sy khodng hoa dam
1 MO DAU

Phan N 1a yéu t6 quan trong trong ning cao ning suat cdy trong. Nhiéu nghién
ctru trong va ngoai nudc cho thady dam cé nguon goc tir sy khoang héa N hiru co

! Khoa Néng nghiép & SHUD, Truong Dai hoc Cin Tho
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dat 1a ngudén N chinh ma ciy trong hap thu. Thudng cé khoang 50 — 80% N hoic
hon thé nita duoc cay lta hap thu c6 ngudn gdc tir chat hitu co (Broadbent,1978;
Koyama, 1981), ngay ca khi bon phan N lidu lwong cao ciing khong thay thé duoc
N cuia dat (Cassman et al., 1994). Két qua nghién ctru cia Manguiat et al. (1993),
cho thay ham luong dam khoang hoéa tich lity c6 twong quan thun voi lugng dam
hép thu va ning suit cay trong.

Dt phén trong lta & Dong Béang Song Cuu Long thuong co6 ham luong chat hiru
co cao, tuy nhién kha nang cung cap dam dé tiéu thuong thap so voi dat phu sa
trong lta c6 cung ham luong chat hiru co (Nguyén My Hoa, 2004), nguyén nhan
c6 thé do cac yéu td bt loi trong dat phén anh hudng dén hoat dong cua h¢ vi sinh
vat dat, anh huong dén kha nang khoang héa dam tir chat hiru co dan dén giam kha
ning cung cip dam cta dat. Nhiéu két qua nghién ctru cho thiy viéc bod sung
thém chat hitu co giau ham lugng N va gia ting pH dat bang cach bon voi c6 thé
gia ting ham luong N —NH4 phong thich (Bhardwaj & Datt, 1993; Nguyén M¥
Hoa et al., 2004). Tuy nhién méi twong quan gitta ham luong dam khoang (N —
NH4) voi su hap thu dam trong cay van chua duoc xac dinh. Nham khao sat anh
hudng cua viéc bon chat thai biogas va voi dén kha nang khoang hdéa dam trong
dat, va kha ning danh gia luong dam cung cap cho cay thong qua sy chan doan
dira vao phuong phap phan tich ham lwong dam N —NH, trong dat, dé tai “Anh
hudng ciia viéc bon chat thai biogas, uré, voi dén ham luong dam khoang trong dat
phén trung binh canh tac lta va mdi tuong quan giita ham luong dam khoang trong
dat v6i su hap thu dam trong cay” duoc thuc hién.

2 PHUONG PHAP THi NGHIEM
2.1 Pat thi nghiém

Thi nghiém thuc hién trén dat phén trung binh trong laa (Dystric endo orthithionic)
tai Hoa An -Can Tho. DAét phu sa trong lua (Umbric Gleysoils) & Cai Lay-Tién
Giang duoc xir dung nhu mau ddi chung. D4t phu sa (dat PS) va dat phén trung
binh trong lGa (dat Ptb) dung trong thi nghiém duoc phan loai theo chii dan ban d6
dat thé gisi FAO — UNESCO, 1998, véi mot s6 dic tinh héa hoc trén dit phu sa
(dat 1) va dat pheén (dat 2) trinh tu nhu sau: pHz0:5,46 va 4,06, CHC: 3,96% va
10,95%, Nisng s6: 0,20% va 0,38%, C/N: 11,22 va 16,70, Aliao ¢4i:0,2 meq/100g va
7,35 meq/100g, Acid ng s : 0,33 meg/100g va 8,03 meq/100g

2.2 Vat liéu va nghiém thirc thi nghiém

Chat thai biogas (sdy & 70°C), phan urea va v6i dung trong thi nghiém v6i luong
sir dung 1a 250 mgN/kg dat twong tng 10g Biogas’kg dat (ham luong Niéng
so/biogas= 2,53%), 543 mg Urea/kg dat va 10 T/ha voi trong ung 5g/kg cho dat
phén. Cac nghiém thtrc nhu sau: dat phu sa (dat PS), dat PS + Biogas, dat PS +
Urea, dat phén trung binh (dat Ptb), dat Ptb + Urea, dat Ptb + Voi, dat Ptb + Biogas
+ Vi (lime), dat Ptb + Urea + lime. St dung gidng lia MTL250 trong thi nghiém,
thoi gian sinh trudng 95-105 ngay, kha niang chiu phén thap. Gieo 10 hat lua/
nghiém thure.
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2.3 Phwong phap u dit va 1dy mau thi nghiém

Hop nhua c6 kich thude (20x10x6) cm duogc dung trong thi nghiém, modi hop nhua
chua trong luong 1 kg dét bé tri nhu 1 nghiém thire. Dat dugce 0 ngap nudc 4 tuan
trude khi gieo laa. Toan b luong phan urea dugc bon 2 ngay trude khi sa laa &
nghiém thirc bén urea. Phén 1an va KCI st dung nhu phan nén trude khi gieo laa
v6i luong 100mgP20s/kg dit va 50 mg K20/ kg dat. Sau khi sa lua 6 tuan thu
hoach rom, siy khé can sinh khdi va tinh téng hip thu mgN/kg dit. Mau dat duoc
liy & 2 thoi diém, 4 tuan sau khi U (trudc khi gieo 1aa) va 10 tuan sau khi G (6 tuan
sau khi gieo 10a)

2.4 Phan tich NH4* va tong hap thu N

Phan tram lugng N trong cay lua duoc xac dinh bang phuong phap v6 co hda miu
cdy va chung cat Kjeldahl. Tur sinh khoi lua thu dugc va ham lugng N (%) trong
cay, tong leong N hap thu trong céy da dugc xac dinh.

Str dung mudi KCL ndng d6 2M, theo ti 18 1:5 giira dat va dung dich trich, lam
dung dich trich N-NH4* trong cic nghiém thirc. Dung dich trich dugc lic trong 1
gi0, li tdm, loc va xac dinh NH4* theo phuong phap so mau indophenol. Lugng N-
NH4* do duoc tai cac thoi diém (duoc goi 1a N-NHa4 khoéng tich lity) 1a hiéu sd
giita lugng N phong thich trong qua trinh khoang hda va lugng N bi ¢6 dinh trong
qua trinh bat dong N. Su khodng hoa cang cao, su bat dong cang nhé ham luong
N-NH4 khodng tich lity trong cac nghiém thirc cang 16n.

2.5 Phan tich so liéu

S lidu dugc xtr 1y thdng ké bing chuong trinh iristat, 1ap bang va v& dd thi bang
chuong trinh Excel

3 KET QUA-THAO LUAN
3.1 Ham lwong NH;" tich liiy trong diéu kién i yém khi trudc khi sa lia

Trén dat phu sa Cai Lay-Tién Giang, ham lugng NH4* tich Ity trong diéu kién 0
yém khi trude khi gico & nghiém thirc bon urea dat cao nhat, khac biét c6 y nghia
trong thong ké. Su khac biét ndy co thé do tir ngudén phan urea dugc bon 2 ngay
trude khi 1y mau dét (trude khi sa lta), lwong NH4* duge phong thich tir phan ure
chu yéu dang hitu dung din dén ham lugng NH4* tich lily dat cao. Tuy nhién
lwong N-NHa tich litly do duoc ¢ thoi diém 4 tudn sau khi u yém khi (trudc khi sa
laa) tir cac nghiém thic ¢6 bon phan uré (tir 52.5 dén 92.8 mgN/kg) (Bang 1) van
thip so lugng N duoc cung cép tir phan Uré (250mgN/kg), su chénh 16ch nay co 18
do luwong 16n N d bi mét tir cac qué trinh nhu sy bat dong, su bay hoi dam dang
khi, sy rira tr6i dam do qué trinh rt nudc cho viéc sa lua hoac do sy thuy phan
chua hoan toan cta uré thanh N-NHg .... Nhiéu két qua nghién ctru di cho thay
viéc bod sung thém chat hitu co gidu ham luong dam (chat thai biogas, secbania,
clover...) c6 thé gia ting ham lugng N—NH4 khoéng tich lily trong dat (Bhardwaj &
Datt, 1993; Nguyén MV Hoa & Trinh thi Thu Trang, 2002), tuy nhién trong thi
nghi¢m chua thy sy khac biét lon gitra ham luong N-NHa khoang tich luy giai
doan sau khi U 4 tuan & nghiém thirc c6 bon biogas so dat dbi chung, khac biét
khéng c6 y nghia trong phan tich thong ké. C6 thé su bat dong dam do vi sinh vat
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trong giai doan dau ciia qué trinh G yém khi 12 nguyén nhan dan dén sy khong khac
biét nay (Hinh 1).

Tuong tu dat phu sa, & dit phén trung binh Hoa An-Cin Tho nghiém thirc bén
urea 2 ngay trudc khi sa cling c6 ham lugng N-NH4 khoang tich lity cao, khac biét
¢ y nghia voi cac nghiém thirc con lai trong diéu kién c6 hodc khong c6 thém voi.
Giai doan 4 tuan sau khi 0 ham luong dam NH4" tich iy ¢ nghiém thuc bon
biogas c6 khuynh huéng gia ting nhung chua khac biét trong thong ké so véi
nghiém thirc dat doi chung (Hinh 1). Bén voi gitip cai thién pH dat phén, tir pH<4
& cac nghiém thirc khong bon voi ting 1én pH>5 va c6 anh huodng rit rd dén cac
tién trinh khoang hoa dam trén dat phén (Bang 1)

0O P4t PS
100 B Dit PS+ Bio
80 4 O D4t PS+Urea
& L 60 _| B Dét Ptb
I D
ZE 0. @it Pth+Bio
20 | B Dét Ptb+Urea
0 EDat Ptb+Voi
\ .
MPait Ptb+ Bio+Voi
[@Dét Pth+Urea+Voi

nghigm thgc

Hinh 1: Ham lwgng NH4+ tich lity sau khi i 4 tuén trong diéu kién yém khi (truée khi sa

Itia) trén dat phu sa (dat PS) va dat phén trung binh (dat Ptb)

Ghi chii: Cdc nghiém thitc ¢6 cing mau tw khong khéc biét ¥ nghia thong ké ¢ mikc dp 5%.
So sanh ham luong NH4* khoang tich lily cung thoi diém trén dat phu sa tai Cai
Lay-Tién Giang va dat phén trung binh & Hoa An-Can Tho, tuy dat phu sa ¢ ham
luong chat hitu co (3.96%) va dam tong s6 (0,2%) thap hon so dat phén (10,95%
va 0,38%) nhung do pH> 5 thich hop cho céc tién trinh khoang héa dan dén NH4*
khoang tich lily & dat phu sa c6 khuynh huéng dat cao, tuy nhién chua dat mirc

khac biét trong phan tich thdng ké so voi trén dat phén (Bang 1).

Khuynh hudng gia ting luong N-NHa tich Iily & nghiém thirc dat phén c6 bon voi sau
4 tuan i so nghiém thirc dat ddi chimg khong bén voi va so véi dat phu sa, cho thay
voi ¢6 anh huong tot dén qua trinh khoang héa chat hitu co trén dat phén, tuy nhién su
gia tang chua rd nét dan dén khong khac biét trong phén tich thong ké (Bang 1).

O nghiém thirc bon biogas, khi bo sung voi c6 tac dung ting cuong ham luong
dam khoang hon so véi bon don doc 1 yéu td, ham luong dam NH4* tich lily trude
khi sa laa (4 tuan sau 0 yém khi) & nghiém thirc dat + biogas + voi c6 khuynh
hudng ting cao so nghiém thirc dat + biogas khong bon voi, tuy nhién chua dat
dén gia tri khac biét trong phan tich théng ké. Tuong tu, chua thiy c6 sy khac biét
trong ham luong dam NH,* tich lily & nghiém thtrc dat + urea va dat + urea + voi
& giai doan 4 tuan sau khi 1, khac biét khong c6 ¥ nghia trong phan tich thong ké
(Bang 1).
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3.2 Ham lwong dam NH,* cudi vu

Ham luong dam NHs* con lai cudi vu tiy thudc vao ham lugng dam NH4* dau vu

va luong dam cay hat. Trén dat phu sa Cai Lay-Tién Giang, luong NHy * tich liy

con lai sau khi sa lta 6 tudn twong duong nhau tir 10.7 — 14.4 (mg/kg), khac biét

khong ¢ y nghia trong phan tich thong ké (Bang 1), cho thdy ham luong dam dau

vu ting cao luong dam cay thu hut cang nhiéu.

Béing 1: Ham lugng dam NH," khoang héa tich liiy ¢ 4 guﬁn sau khi i (trudc khi sa laa),
ham lwgng dam hap thu cia laa giai doan 6 tuln sau khi gieo (10 tuin sau khi u),
ham lugng NH.4" khoang ton sau khi trong lda 6 tuan va pH dat 10 tuan sau khi u
trén dat phu sa va dat phén trung binh

Nghiém thirc NHs* 4 tuan sau NHs* 10 tuan sau N uptake pH dat
U (trude sa laa) khia (6 tudnsau (mg/kg) (10 tudn sau 0)
(mg/kg) khi sa) (mg/kg)

1. Bat PS 17.9 ® 14.4 2 57.6 2 5.67

2. Dat PS + Biogas  18.1 10.72 859 ¢ 574

3. Pat PS + Urea 525 °© 13.22 1265 ¢ 55

4. Pat Ptb 15.1 @ 14.3° 47.0 @ 3.77

5. PatPtb + Biogas  21.3 ® 9.6 2 64.4 ¢ 407

6. Dat Ptb + Urea g7.2 ¢ 25.0 P 2042 f 39

7. Dt Ptb+ V/0i 235 ® 27.7 ° 758 @ 514

8. Dat Ptb+ Biogas + 25.5 ° 30.3 ° 880 ¢ 531

Voi 928 292 b 2141 ' 513

9. P4t Ptb+ Urea + Voi

CV (%) 11.9 8.5 8.5

LSD (5%) 8.12 15.72 15.72

Ghi chii: Cdc nghiém thirc ¢é cing méu ti khong khdc biét ¥ nghia thong ké & mirc dg 5%.

40 - O bat PS
B Pit PS+ Bio
30 - .
B Pbat PS+Urea
32 5 O Pét Ptb
I o
< E @ Dit Ptb+Bio
107 El Pit Pth+Urea
0 J B bit Ptb+Voi
nghiém thirc @ Pét Ptb+ Bio+Voi
£1 Bit Ptb+Urea+Voi

Hinh 2: Ham lugng N-N H." 10 ,tu?m sau khi i trong diéu kién yé::m khi (6 tuin sau khi sa
Iaa) trén dat phu sa (dat PS) va dat phén trung binh (dat Ptb)

Ghi chli: CAc nghiém thitc cé ciing mau ti khong khdc biét y nghia thong ké ¢ mire dg 5%
Trén dat pheén trung binh Hoa An — Can Tho, ham lugng dam NH4* cudi vu cao
hon c6 y nghia so véi dat phu sa. Ham lugng NHs* ton sau 6 tuan trong lta ¢
nghi¢m thirc bon uré tang cao, khac bi€t c6 y nghia so véi nghi€ém thirc bon biogas,
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dat dbi chimg va so v4i dat phu sa, cho thay trén dat phén sy thu hut khong dat
duogc t6i da. Riéng cac nghiém thirc bon voi thi khong c6 su chénh 1éch 16n trong
ham luong dam NH4* & giai doan 6 tuan sau khi sa, bién dong khong cé y nghia va
tuong tu dat phi sa co sy twong quan thuan giira lwgng NH4* khoang tich liy va
lwong NH4* cay hap thu (Hinh 2).

3.3 Ham lwgng dam hap thu trong cy hia sau khi sa 6 tuin

Trén dat phu sa Cai Ly — Tién Giang, luong dam lua hap thu ¢ giai doan 6 tuan
sau khi gieo dugc ghi nhan giam dan theo trinh ty nghiém thue sau: dat + uré, dat
+ biogas va dat d6i chimg (Hinh 3). Luong dam hép thu cua lua trén dat phén
trung binh ciing bién thién twong tu trén dat phu sa, laa hap thu lugng dam cao
nhit & nghiém thirc bon Uré va thap nhat & nghiém thic dat d6i chimg, khac biét
c6 ¥ nghia thong ké.

So sanh lugng dam hap thu cta lta 6 tudn sau khi sa & dat phu sa va dat phén trung
binh, nhan thay trong clng thoi gian sinh trudng kha ning hap thu dam cua laa
trong trén dat phu sa c6 khuynh huéng ting cao va khac biét ¢ y nghia ¢ nghiém
thitc bon thém chat thai biogas. Riéng nghiém thitc bon uré, kha niang hap thu dam
ctia la & dat phén trung binh lai cao hon khéc biét c6 ¥ nghia théng ké so dat phu
sa diéu nay co thé do lugng dam NH.* tich liy trudce khi gieo laa trén dat phén dat
cao dan dén kha niang hap thu dam trong cay cao hon. Bon voi co anh huong rat
16n dén sinh trudng va phat trién cua laa thong qua luong dam hap thu ting cao

khac biét c6 y nghia so v&i cac nghiém thitc khong bon voi trén ciing biéu loai dat
phén (Hinh 3).

O P4t PS
250 - )
B DAt PS+ Bio
200 - B DAt PS+Urea
QO
= £ 150 1 CIDét Ptb
S D ,
2 £ 100 - [ DAt Pth+Bio
50 B Dat Ptb+Urea
0 @ bit Pth+Voi
_ O Pat Pth+
nghiém thic .}Esi%+V6i
[ Pi

Ghi chii: Cdc nghiém thirc ¢6 cing mau tw khéng khéc biét ¥ nghia thong ké ¢ mikc dé 5%

Hinh 3: Ham lugng dam lua hip thu 6 tuin sau khi sa trén dit phu sa (34t PS) va dit phén
trung binh (dat Ptb)

3.4 Twong quan giira lwong dam khoang tich liiy va lwong dam lia hip thu
Khao sat sy trong quan gitra lugng dam hap thu cta laa va lugng dam NH4* khoang
tich liy trudc khi sa lta (4 tuan sau khi 1) cho thiy, trén ca hai loai dat, dat phu sa va
d4t phén trung binh c6 sy twong quan rat chat (2= 0,974, r= 0,9881 ) giita luong
dam khoang tich lity trudc sa va luong dam cdy laa hap thu dugc, ham luong dam
NH;* tich lily cang cao ham luong dam cay hip thu cang nhiéu (Hinh 4,5).

63



Tap chi Khoa hoc 2007:7 58-66 Truong Pai hoc Can Tho

Gitra lugng dam khoang tich Iy trudce sa va lwong dam khodng tich 1y sau gieo 6
tuan (dugc xac dinh tur ngudn dam tong hép thu va ngudn dam ton lai sau khi trdng
laa 6 tudn) ciling dat twong quan rat chit, r2= 0,967 (Hinh 6). Déi véi nghiém thirc
bon biogas trén dét phu sa tuy lurong dam khodang tich Ity trudc sa laa khong khac
biét so v6i nghiém thirc dat ddi chimg (Hinh 1) nhung luong dam cay hap thu
trong cung thoi gian lai nhleu hon (Hinh 2), cho thiy su khoang héa N tir biogas
da cung cap luong dam can thiét cho cdy .

250

<r§ 200 RZ=0.974 =

5 _@ 150

=4 > -

~ £ 100

+ = S

3 S

> 50 el
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N uptake
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Hinh 4: Tuong quan giira lrgng dam lia hap thu va ham lwong NH,* tich lity trudc sa (4
tuan sau khi 1)
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Hinh 5: Twong quan giira lwgng dam lia hip thu va tdng N-NH,* khoang tich liiy 10 tuin
sau khi @ (N ciay hap thu + N ton sau khi trong)

100

80 P _*
I R=0.9087 -

N

(mg/kg)
S

NH4+ tich liy
4 tuan sau khi u

0 50 100 150 200 250 300 350 400 450 500

NH4+ tich liiy 10 tudn sau khi 6

Hinh 6: Twong quan giira lwgng dam NH," khoang tich lity & 4 tuin sau khi @ va 10 tuén
sau khi G (N ciy hap thu + N ton sau khi trong)
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Trén dat phén ham lwong N-NH4* con lai sau 6 tuan trong cao hon so véi dat phu
sa cho thay c6 1& do trong diéu kién pH thap cua dat phén (pH<4) anh huéng dén
sinh trudng cta lta, phan nao han ché kha ning hip thu dinh dudng cta laa hon
so dat phu sa c6 pH>5 thich hop cho laa phat trién.

Trong trudng hop dat phén c6 boén voi, thu hap dam gia ting cao hon so véi dat
phu sa khi duoc bon urea cho thiy viéc bon voi lam ting pH dat (tir pH<4 dén
pH>5, Bang 1) tao méi trudng phi hop cho laa phat trién (twong tu dat phu sa) dan
dén tang kha nang hap thu dudng chat cua laa (Hinh 2, 3).

4 KET LUAN VA PE NGHI

~ Bon chét thai biogas trén dét phu sa va dat phén c6 tac dung lam ting cudng su
cung cap dam khoadng hda tir chat hitu co trong trudong hop co hodc khong co
bén voi cai tao dat

— Trén dat phén viéc bon voi chua lam gia tang & nét ham dam khoang tir dat.

~ Trén ca hai biéu loai dat, dt phu sa va dat phén, c6 sy trong quan rat chit giira
ham luong dam khodng ¢ giai doan trudc khi sa lua va sau khi sa 6 tuan dén
luong dam hap thu trong cay, cho thiy viéc phan tich ham lwong dam N —NHg*
trong dat c6 thé 1a mot chi tidu dé danh gia kha nang cung cap dam tir dat cho
ciy trong.
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