BAI BAO KHOA HQC

ANH HUONG CUA TUGI NGAP PEN HAM LUQGNG LUU HUYNH
DE TIEU TRONG PAT LUA VUNG PONG BANG SONG HONG

Pinh Thi Lan Phwong'

Tém tit: Luu huynh (S) la mét trong nhitng nguyén té dinh dwéng quan trong déi véi cdy trong,
ddc biét la lia gao. Gan ddy, mdc di da du’oc bo sung thuong xuyén qua phdn bon hoa hoc nhung
ham lweong S trong ddt canh tdc lia & mét s6 noi van thuwong bi thiéu hut, lam dnh hu"O’ng dén nang
sudt va chat leong lia gao. Ngdp nude la mot trong nhiing nguyen nhan lam gzam nguon cung cdp
S cho lia. Trong méi trieong khir, luu huynh thuong & dang S* gdy déc cho ré hia. Nghién ciru dd
thwe hién cdc thi nghiém trén canh dong trong lia ving Tién Lit, Hung Yén trong 2 vu canh tdc
Péng xudn va Heé thu nam 2015. Khu thi nghiém c¢é méi truong dat trung tinh (pH 6,5+6,9), thanh
phan co gici thit trung binh, chdt hitu co 1,1%. Luu huynh 11,53 mg/100g dat. Thi nghiém dwoc
theo thire hién ché dg nwée ngdp thuwong xuyén véi I6p nwée mdt rudng 7+10cm. Két qua nghién
citu cho thdy néu ddt ngdp miede thuong xuyén sé lam thé oxi héa khir giam manh (30=50mV), ham
leong e huynh dé tiéu trong dat giam (0,31+0,58 mg/100g ddt), han ché nguon cung cdp heu
huynh cho cdy lia. Thoi gian ngdp nwée cang ldu, moi trieong khir cang gia tang dan dén nguy co
giam manh luu huynh dé tiéu va lam tang thém cac doc t6 H,S, HS, S& trong dat, han ché sinh
truéng va nang sudt liia.

Tir khéa: Tudi ngap, dinh dudng, thé oxi hoa khir, luu huynh dé tiéu.

1. PAT VAN PE

Nguyén t6 luu huynh xét vé nhu cau dinh
dudng cho cdy trong chi ding thir tu sau cac
nguyén té N, P, K. Luong S trung binh ma cay
trong sir dung dé phat trién va sinh truong bang
2/3 so vé6i khéi lwong 1an (Papanicov, 1977).

Trong mai truong dét lua ngap nude, S vo co
ton tai phé) bién & cac dang HS’, H,S, S, SO4%;
tai ving dat phu sa trung tinh it c6 kha ning
xuét hién H,S, nhung tai ving dét chua thi co
thé xuét hién doc tb nay. Dang ton tai cia S phu
thudc nhiéu vao thé oxi hoa khur (Eh) va do pH
trong dat (F.N. Ponnamperuma, 1985). Ngap
nuée lién tuc lam dat lta ludn & trang thai no
am, khi oxi bi nudc déy ra khoi cac 16 rdng cia
dat, dan t6i thé oxi hoa khir cua dat giam manh.
Pat ngap nudc ludn 14 moi trudng hoat dong
manh cua cic vi khuan yém khi, vi vy cac hop
chdt vo co, hitu co chira S va S dé tiéu bi vi
khuan phan huy thanh cac hop chat dang khir

" Khoa Méi truong, Truong Dai hoc Thuy Loi.

nhu H,S, HS', S va metyl mecaptan (S.Yoshida
va M.R. Chaudhry, 1979). Pay la nhitng doc t6
c6 thé 1am thi ré, anh hudng dén sy sinh truong
va niang suat cia lua (S.Yoshida va M.R.
Chaudhry, 1979).

Khu sunphat xay ra voi sy tham gia cua céac
vi khuan khir lwu huynh nhu vi khuan
Deslufovibrio sir dung sunphat lam chat nhan
electron trong qua trinh ho héap ki khi:

SO4” + 10H" + 8¢” = H,S + 3H,0

4H, + S04 > HS + 2H,0 + 20H

2CH;CHOHCOO + SO,* + 3H" = 2CH;COO"
+ 2CO; +H,O + HS

CH;COO™ + S04 > 2CO;, + 2H,0 + HS’

Thé oxi héa khir cia dat s& tang 1én khi mit
rudng dugc rat can (do oxi khong khi khuéch
tan vao dat), luc ndy cac vi khuan hao khi (nhu
vi khuan Beggiatoa mirabilis) hoat dong manh
hon, chuyén hoa cac hop chit chira S 1én dang
oxi hoa (S04¥) 12 ngudn dinh dudng quan trong
cho cay lua.
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2H,S+ 0, 2 2H, 0+ S,

2H,0 + 8, + 30, > 4H' +2S04”

Duya theo két qua nghién ciu vé S tong s6
trong dat & Viét Nam cua céc tic gia Bui Thé
Vinh, Cao Liém, Vii Hiru Yém (1996) cho thay
dat phu sa song Hong c6 ham lugng S tong s6
van & muc trung binh thap, khi tinh ca luong S
bi rira tr6i lugng S can hoan tra cho dat c6 thé
can dén 60 + 110 kg/ha. Ly do 1a S d& tiéu duoc
cay trong hap thu va dé bi rira troi khoi bé mat
tich dién 4m cua keo dat. Tuy nhién, bon thira S
cling c6 thé gay doc cho cdy, thuong anh huong
thong qua tac dong cua sy hinh thanh H,S (Lé
Vin Khoa, 2005).

Bon phan trong canh tic Ita lam S tong s6
trong dat du thira nhung S d& tiéu lai bi thiéu
hut, do: mot phén la thirc an cho cay lta, mot
phan bi rira troi khoi bé mit tich dién am cua
keo dat, mot phan chuyén hoa thanh S dang khir
(H,S, HS', S%) trong dét lua ngdp nudc (Vo
Minh Kha, 1980).

Tu6i ngap truyén théng van dang duoc duy
tri trong canh tac laa ¢ ving dong bang song
Héng. bit lta ngép nudc la diéu kién thuan loi
cho vi khudn yém khi phan huy cac chét hiru co,
day ciing la nguyén nhan chinh lam phat thai khi
nha kinh CH4 va tao ra cac doc té HS, S%, Fez+,
Mn** gay hai cho ltia (S.Yoshida va M.R.
Chaudhry, 1979).

Bai bao nay dé cap dén anh huong cia tudi
ngap dén ham luong S dé tiéu trong dat laa phu
sa trung tinh, khong dwoc boi hang nim cia
ving dong bang song Hong, thong qua thuc
nghiém theo ddi dién bién ham luong SO,
trong cong thic tudi ngap ngoai dong rudng va
trong phong.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Pdi twong nghién ctu

Pat nghién ctru 1a dat rudng chuyén canh tac
Iua tai canh déng lta xa An Vién, huyén Tién
L, tinh Hung Yén.

Mot s6 tinh chat 1y héa cua dat nghién ciru
dugc tom tit trong bang sau:

Bang 1. Thong so vé tinh chit Iy héa cia dat

Chi 56 Gia tri
pH 6,5+6,9
Dung tich hdp phu | 14 meq/100g dat
cation
Ham lugng hitu co 1,1%
Ham lugng nito 0,9%
Thanh phan co gigi | Pat thit trung binh
Sunphat (SO4%) 11,53 mg/100gam dit

2.2 Phuwong phap nghién ctru

2.2.1. Thi nghiém trong phong

Maiu dat dugc lay trén nhiéu thira rudng
thuoc canh dong xa An Vién (Tién Lir), do sdu
0-40cm. Dat sau khi 1y vé dugc xir 1i nhu sau:
nhat xac thuc vat, tron 1an, phoi khé tu nhién,
sau d6 nghién min rdi cho qua rdy Imm. Thi
nghiém tién hanh trong chau, cho dat ngap nudc
thuong xuyén 4+5 cm. Thoi gian thuc hién thi
nghiém trong 2 dot; dot 1: tu thang 2 + 5/2015
va dot 2: tir thang 6 + 9/2015. Mau dat dugc tién
hanh quan tric va 1dy miu phan tich theo chu ki
15 ngay/lan. S6 lan lap cia mot dot: 03, tong sd
lan 1ap ca hai dot 06.

Tong s6 lan 1dy mau thi nghiém: 10, tong s6
mau phan tich: 30.

2.2.2. Thi nghiém dong ruéng

Pia diém thuc hién: Canh déng xa An Vién,
Tién L{t, Hung Yén

B6 tri thi nghiém: Gibng lta Khang Dan 18
¢6 thoi gian sinh trudng 90+100 ngay dugc gieo
ciy trén khu thi nghiém trong cic vu dong xuin
va hé thu nam 2015. Mdi 6 rudng co6 dién tich
360m’, tong sb 02 6 rudng. Ché do phéan bon va
cham so6c dugc ap dung nhu san xuat dai tra
theo trung tdm khuyén nong tinh Hung Yén
khuyén cdo. Ché do nudc trong ruéng duoc duy
tri 16p nude trung binh 7+10 cm (k¥ thuat tudi
tudi ngap) riéng thoi diém mua, 16p nude trong
ruong c6 thé 1én tdi 10+15cm. Lép nudc trén
rudng duoc do tai mdi lan 1€iy mau.

Céc chi tiéu phan tich dat bao gom Eh, pH,
SO,*. Méu dét duoc ldy trong cac 6 rudng thi
nghiém dé phén tich cac chi tiéu trén vao 5 thoi
ky sinh truong cua loa: do ai, bén ré hoi xanh,
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dé nhanh, lam dong va trd bong. Nghién ciru
nay da thyc hién 1dy mau dat vao cac thoi diém
nhu sau: Vu dong xuan: d6 ai (15/2/2015), bén
ré hoi xanh (25/2/2015), dé nhanh (12/3/2015),
lam dong (27/4/2015), trd bong (17/5/2015). Vu
hé thu: d6 ai (10/6/2015), bén ré hdi xanh
(20/6/2015), d¢ nhanh (5/7/2015), lam dong
(20/7/2015), trd bong (10/8/2015).

Mau dit dugc ldy ¢ d6 sau 10 cm so véi ting
dat mat, cach lay mau ngau nhién theo phuong
phap duong chéo (5 vi tri/l 6 rudng). Mdi lan
ldy mau tai 10 vi tri/2 6 rudng.

Téng sb lan ldy mau thi nghiém trong hai vu

canh tac: 10, tong s6 mau phan tich: 100. Mbi
mau dugc phan tich lap lai 3 lan

Céac chi tiéu duoc tién hanh do dac va phan
tich gdm: Eh, pH, SO4*

Thé Eh va gia tri pH duogc do bing may do
dién cuc ORP hang Toledo.

Phan tich chi tiéu SO4* trong dat dugc ap
dung phuong phép do d6 duc dua trén sy hinh
thanh BaSO, dang keo sau khi dua BaCl, véi
chit dém 13 axit citric vao mau, sau do thuc hién
so mau trén may do quang DR 2700.

3. KET QUA VA THAO LUAN

3.1. L6p nwée mait rufng

Bang 2. L6op nwée mit rufng do dwge tai cac thoi ki sinh trudng cia laa

er s L6p nuwéce ngip trén méat | Lop nwde ngap trén mat rudng vu
TT Thei ki n R N X
rufng vu Pong xuin (cm) H¢ thu (cm)
1 | Poai 7,5 7,0
2 | Bén re‘h01 xanlxl 7 6.5
(10 ngay sau cay)

3 | Bé nhanh (25 ngay) 8,5 9,5

4 | Lam dong (40 ngay) 9,5 10,5

5 | Trd (60 ngay) 8 10

Dién bién 16p nudc ngdp trén mét ruong Dién bién myc nwérctrung binh trén mit rudng tai cac thei
trong qua trinh sinh truéng va phat trién cta lia | ™ diém L3y mau
trong hai vu dugc tong hop trén do thi sau: "

1 ___.—4-—-—_._____%\l'uh’ethu

Nhu vay trong giai doan sinh truong, 16p
nudc mit rudng tai cac thoi ki do ai, bén ré, dé
nhanh, lam dong va trd bong ludn & mirc ngap
sau hon 7cm, cao nhét tai thoi ki lam dong, 16p
nude sau dén 10,5cm tai vu Hé thu, do c6 mua
vao thang 8 vdi luong mua trén 100 mm (Tram
khi twong Thuong Tin, 2015)

3.2. Két qua thi nghi¢m trong phong

Bang 3. Két qua do Eh, pH, SO trung binh cia cong thirc thi nghiém trong phong

] /,I/’.\.w_n‘&ng@

5 3
Thivi didm 18y m3u

Thoi gian SO.* Do léch H¢ s6 twong quan
ngap nuéc Eh (mV) PH (mg/100g dit) chuin (o) pearson r

15 ngay -203 6,69 11,37 0,01 0,85

30 ngay -215 6,34 11,20 0,01 0,82

45 ngay -235 6,28 11,08 0,01 0,87

60 ngay -246 6,25 10,92 0,02 0,89

75 ngay -256 6,21 10,79 0,01 0,80

Céc gia tri Eh, pH, SO,* trung binh cua cong thtc thi nghiém trong phong dwoc biéu dién trén

céc do thi la va 1b.

KHOA HOC KY THUAT THUY LT VA MOI TRUONG - SO 53 (6/2016) 5



Ngay ngdp

-50 15 30 43 60 75
-150

-200
-250 ‘\

-300

=#—Eh (mV)

Hinh 1a

soﬁT
12
= - - a
10 ¢
8
"—_—A &
8 - = ——pH
—— 504
a
34
0 + pINZAY
ngaj
15 30 45 60 75 il
Hinh 1b

Hinh la. Dién bién thé Eh cia cong thirc ddt ngdp nwée trong phong.
Hinh 1b. dién bién pH va néng dé SO ciia cong thire dit ngdp muede trong phong

Sau khi ngap nudc 15 ngay, Eh dat & muc -
203mV, pH = 6,69; [SOs] = 11,37 + 0,01
mg/100g. Sau 30 ngay Eh giam xudng -215mV;
[SO4*]= 11,20 + 0,01 mg/100g. Cho thdy, Eh, pH
va ndng d6 SO4> déu co xu hudng giam trong dét
rudng ngap nude. Thoi gian ngdp cang lau thi cac
chi tiéu Eh, pH va nong do SO,” déu co xu hudéng

gidm cang manh. Sau 75 ngay ngap nudc, pH

giam tir 6,69 xubéng 6,21; Eh giam tir -203 mV

xubng con -256 mV; [SO47] giam tir 11,37 xudng

con 10,79 mg/100g. Hé s tuong quan Pearson

trong khoang 0,80 + 0,92 cho thdy mbi tuong

quan kha chit ché giita thé Eh va ham luong SO4™.
3.3. Két qua thi nghiém dong rudng

Bang 4. Két qua Eh, pH, SO4> trung binh ciia cong thirc
thi nghiém dong rudng trong hai vu

s Eh SO,” Pé léch chudn |  Hé sb twon
Thoi ki (mV) pH (mg/100g dit) (o) quan pearsorgl r

(1) Do ai -230 6,54 10,86 0,01 0,92
(2) Bén r€ hoi xanh 239 | 6,43 11,01 0,01 0,89
(10 ngay sau cay)

(3) Bé nhanh (25 ngay) -245 6,35 10,79 0,02 0,90
(4) Lam dong (40 ngay) | -253 6,28 10,27 0,01 0,87
(5) Trd (60 ngay) -260 6,22 10,31 0,01 0,85

Cac két qua Eh, pH, SO, trung binh ciia cong thirc thi nghiém ddng rudng trong 2 vu duoc biéu

dién trén cac dd thi 2a va 2b dudi day.
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Hinh 2b

Hinh 2a. Dién bién thé pH va nong do SO~ ciia rudng twdi ngap.
Hinh 2b. Dién bién thé Eh trong ruéng twdi ngap.
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Dién bién cua Eh, pH va ham luong SO,*
trong dat rudng ngip nuéc déu c6 xu hudng
giam dan. Cuy thé 1 tai thoi ki d6 ai, cac gia tri
Eh, pH va [SO4*] lan luot la: -230mV; 6,55;
10,86 + 0,01mg/100g. Thoi ki bén ré hoi xanh
(sau 1 tuan) Eh, pH, [SO42'] xac dinh duoc
twong Ung la: -239mV; 6,43 va 11,01 +
0,0lmg/100g. Ham luong SO, ting lén
0,15mg/100g so véi dién bién cong thirc trong
phong do thoi diém nay rudng vira duge bon 16t
va bon thuc 1an mét.

Sau 25 ngay ngap nudc, ham luong SO4*
giam xubéng muc 10,79 + 0,02mg/100g; so véi
cong thuac trong phong thi lugng SO,> & muc
thip hon. S& di ¢ su chénh 1éch véi thi nghiém
trong phong 1a do cdy lua tiéu thu SO,* va dat
ruéng con bi chi phdi boi cac didu kién khac
nhu: phan bdén, nudc tudi, rira tréi, sy van
chuyén oxi vao trong dat cta ré lta... Pén thoi
ki trd bong, thé Eh giam xudng mirc -230mV;
pH = 6,22; [SO4*] = 10,31 + 0,01mg/100g.

Xu hudng giam dan ciia cac gia tri Eh, pH va
[SO4™] ca & cong thirc trong phong va cong thirc
dong rudng cho thiy dat lua ngap nudc tao moi
truong yém khi, ting do chua va giam ngudn
dinh dudng S dé tiéu. Theo dinh luat bao toan
khéi luong, khi tong luong S trong dat khong
thay d6i, néu ham luong SO,* giam thi ham
luong cac doc t6 H,S, HS', S*, CH3SH (methyl
captan)... s& ting 1én. Trong dét rudng trong lua,
téng S= Sténg trong dit S phén bén+ romra vuci T Shuse

TAI LIEU THAM KHAO

tw6i — Srira troi — Scdy hip thu-

Khi rugng luon ¢ trong trang thai ngap nudc,
dat s& thiéu hut S d& tiéu. Néu bo sung S dé tiéu
thong qua phan bon thi chi mot phan dugc lua
hﬁp thu, con lai bi rtra tr61 hoac chuyén thanh
cac dang doc t6 cho lta. Vi vay, c6 thoi gian rat
nuée phoi ruong sé& han ché duoc méi truong
khir, giam phat thai khi nha kinh CH,, gidam bdt
doc td gdy hai ma lai ting ham luong dinh
dudng S dé tiéu cho dit lua.

4. KET LUAN

Nghién ciru dugce thuc hién ca thi nghiém
trong phong va thi nghiém ddng rudng trong sudt
2 vu lua Poéng xuan va He thu 2015, trén vung
canh tac lua dat phu sa song Hong trung tinh
ving Tién Lit, Hung Yén. Két qua nghién ctu
cho thiy, néu dat ngap nuéc thuong xuyén sé
lam cho thé oxi héa khir giam manh, lam suy
giam ham luong dinh dudng luu huynh dé tiéu
trong dat canh tac, han ché ngudn cung cip luu
huynh cho cay lta. Thoi gian ngdp nudc cang lau
thi moi truong khir cang gia ting din dén nguy co
giam luu huynh dé tiéu cang thé hién rd va cang
lam tang cac doc t& HoS, HS', S*, CH;SH... trong
dat han ché sinh truong va nang suét laa. K§ thuat
tudi lam giam 16p nudc mat rudng, tao diéu kién
cho mat rudng co6 thoi gian thoang khi s€ khong
chi tiét kiém nudc, han ché phat thai khi nha kinh
ma con cai thién diéu kién dinh dudng dat, bao vé
mdi trudng dat lta, gop phan giam thiéu tic dong
bién d6i khi hau toan cau.
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Abstract:
INFLUENCE OF FLOOD IRRIGATION ON DIGESTIBLE SULFUR
IN THE RED RIVER DELTA PADDY SOIL

Among the essential elements, sulfur is very much beneficial for increasing the production of rice.
Recently, sulfur deficiencies in rice fields have been reported in different areas of Viet Nam
reducing rice production and quality. Sulphur deficiency mainly arises under water-logged rice
cultivation land. Sulfur is a sulfide form under anoxic conditions in submerged paddy soils. Free
hydrogen sulphide is generated and inhibits the rice root growth in paddy soils. The experiments
were laid out on paddy soil in Tien Lu, Hung Yen district during cultivated seasons of 2015. The
soil was silt loam having pH 6.5+6.9, organic matter 1.1%, available S 11.53mg/100g soil. The
experiments are carried under continuous water- logged condition (flood irrigation) with water
level of 7+10cm from field surface. The results reveal a reduced redox potential under water-
logged condition (30+-50mV) and a reduction of soil digestible sulfur (0.31+0.58 mg/100g soil) that
limits sulfur nutrient source for rice. A more serious sulfur nutrient deficiency might occur due to
anoxic conditions in submerged paddy soils by longer time. Soil toxics including H,S, HS, S
generated have negative effects on rice yield and growth.

Keywords: Flood irrigation, nutrition, redox potential, sulphate, digestible sulfur
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