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SUMMARY

Physic- Chemical and Bio-Chemical properties in Water and Soil of Rice- Fish System

The content of ammonium, nitrate, P, Fe?*,Fe3*, H2S, BOD and COD in water of Rice- Fish system
is increased by time, in which, ammonium concentration is above critical limitation of water quality
by Vietnam Standard. Water pH is neutral and around 7. P, K, Ca, Mg in available and exchange
forms in the soil of ditches and field is increased by time at different rate. Increase of Exchange K
and Mg in soil of ditches is higher than that of field. The content of Fe?* Fe3* and H2S in both soil is
observed an increase, but it is still safe for both fish and rice.

Keywords: Physic- Chemical and Bio-chemical properties, Rice - Fish System

I. BAT VAN DE

Nhitng nam 1980, mot s6 nghién ctru
ciia Vién Thd nhudng Nong hoa két hop
v6i IRRI 1am mo hinh canh tac Lua- Béo
dau - Ca ¢ Thai Binh, Nam Dinh da dat
duoc mot sb két qua nhét dinh. Tuy nhién
con gip nhiéu han ché do kho khan trong
viéc bao vé ca va chua c6 nghién clru sau
vé moi truong dat, nudc...

O Trung Qudc, nhitng nam 1990 dién
tich l0a - c4 phét trién kha manh, tir gan 121
ngan ha nam 1981 1én dén 987,5 ngan ha
nam 1986 trén quy mod 18 tinh. Nhidu
nghién ctru cho thdy ham luong N trong dat
lua cé giam nhe (1,1 %), con & rudng lua
khong nudi ¢4, ham luong N giam dén 12
% so voi dat ban dau (Pan Yinhe, 1995).
Sau hai ndm, ham luong hitu co va dam
téng s6 trong dat rudng Lua - Ca cao hon so
v6i dat ruong laa khong nudi ca; rudng lua
c6 nudi ca tang cuong kha ning 6xy hoa dat
lam giam cac chit khtr ¢6 hai nhu HaS, Fe?*
va Mn*"; kha ning khoang hoa mot s chat
tang, thiic ddy sy van chuyén chat dinh
dudng dén ving ré laa (Xiao Fan, 1995).
Ham lugng 6xy hoa tan (DO) trong nudc &
rudng lua ca dao dong tir 3,9- 5.6 mg O/;

ham lugng pH nudc ¢ rudng lua ca dao
dong tir 6,3-6,8. BOD ¢ ruong lua ca la 33.4
mg O/1, ham lugng NH4" trong nude 0.8 mg
N/I, NOs1a 0.68 mg N/1, P khoang 0.06 mg
P/l, tuong duong voi loai nudc tudi giau
dinh dudng (Pan Shugen, Huang Zhechun
and Aheng Jicheng).

O CHLB DPtic quy dinh tiéu chuin dbi
v6i nuée nudi trong thuy san 1a: pH tir 6,5-
8,5, ham lugng amoni khong vuot qua 1
mgN/l, BOD khoéng vuot qua 6,0 mgO/1 va
COD khoéng vuot qua 20.0 mgO/1.

O Viét Nam, chua c6 tiéu chudn vé
nude nudi trong thiy san, nhung ciing c6
thé dya vao mot sd quy dinh vé tiéu chuin
nudc mat trung binh lam co s cho viéc
danh gia chat lugng nudc trong nudi trong
thiy san nhu sau: pH(5,5-9 mg/l); Asen
(<0,1mg/l); Amoni (<1,0 mgN/l); Nitrat
(<15,0mgN/l); COD(<35 mgO/l); BOD
(<25mgO/).

Vé dit, cho dén nay, chua co ti€u chuin
nao quy dinh vé chit lugng dat nuéi trong
thity san, ma chi ¢6 quy dinh chung vé dét
st dung cho muc dich Nong - Lam nghi¢p
va con thiéu mot s6 chi tidu khac mang tinh
dic thu cho hé théng nudi ca nhu H,S,
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Mn?*, Fe?*... cu thé TCVN 7209: 2002: Asen
(<12 mg/kgdit kho); Cadmi (<2 mg/kgdat
kho); Pong (<50 mg/kgdat kho); Chi (< 70
mg/kgdat kho); Kém (<200 mg/kgdat kho).

Nhiing thong tin vé cac yéu té 1y- hoa-
sinh trong mai trudng dét va nudc cua trong
hé théng Lia - C4 con it, dac biét 1a cac
gidi han cho phép ciing nhu cac diéu kién
t6i uu cho ca hé théng vi thé viéc nghién
ctru cac didu kién nay trong hé thdng canh
tac lua cé 1a thyc sy can thiét.

Il W_A\'I' lIEII VA PH- ONG PHAP NGHIEN CUU
1. Vat liéu nghién cru

- Khu thi nghiém lﬁaq ca, Vién Céy
luong thyc va Cay thyc pham, Lién Hong,
Gia Loc, Hai Duong.

2. Phwong phap nghién ctru
+ Phan tich nuéc
- Chi tiéu phan tich: pH, NH4", NOs, P
tong so, Fe 2", Fe’*, DO, COD, BOD, H-S.
_ - Phuong phap lay: Do sau 20 cm, mbi
mau co theé tich 1 lit.

- Béo quan: Mau lay vé dugc bao quan
trong tu lanh va dugc tien hanh phan tich
ngay

- Phuong phap phan tich: Theo tiéu
chuin nganh va tiéu chuén Viét Nam.

+ Phan tich dat
- Phuong phap ldy: Do sau 0-20 cm,
khoi lugng 1kg.

- Bao quan: Tu lanh dé phan tich chi
tiéu Fe?”, Fefﬂ H>S (mau tuoi); va phoi kho
khong khi d€ phéan tich cac chi tiéu khac.

- Chi tiéu phan tich: P dé tiéu, K dé
tieu, Ca>*, Mg?*, Fe**, Fe**, H,S.

III. KET QUA VA THAO LUAN
1. Dong thai mét sé chi tieu héa hoc,
héa ly va héa sinh trong nwéc hé sinh
thai Lua - Ca

1.1. Ham lwong améni trong nwéc

Ham lugng améni c6 chiéu hudng ting
dan tir ddu vu (thang 4) cho dén cudi vu
(thang 12) tir 1,12 mgN/l d&én 1,61 mgN/lit
(vuot qua gioi han cho phép cua nudc mat
cia VN 1. Ham lugng Nitrat trong nudc
ciing ting tir dau vu dén cudi vu tir 0,56 1én
dén 1,25 mg N/lit (thdp hon nhiéu so véi
quy dinh tiéu chuin nuéc mit cia Viét
Nam). Ham lugng P trong nudc cd xu
huéng tang dan tir thang 4 cho dén thang 10
tir 0,18 mgP/l1 dén 0,49 mg P/l, sau d6 lai
giam xudng con 0,19 mg P/l trong thang 12
(dién bién cia ham luong lan trong nudc
tuan theo quy luat dién bién cua nhiét do va
quy luat dién bién dién thé oxy hoa khir
trong dét) (hinh 1).
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Hinh 1. Dién bién ham lwong NOs', NH4'
va P trong nuéc
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1.2. Téng lwong Fe?** va Fe*

Fe?" va Fe*" trong nudc ciing c6 dién
bién twong ty nhu v6i ham lugng P trong
nuée, ting tr 0,04 mg Fe/l dén 0,09 mg
Fe/l sau d6 lai giam xudng con 0,03 mg
Fe/l & thang 12, (dién bién cua Fe trong
nuée ciing phu hop voi dién bién cua nhiét
d6 va dién thé oxy héa khir trong dit).
Ham luong H»S trong nudc tang tir thang 4
dén thang 10 tir 0,2 mg/l dén 0,65 mg/l,
sau d6 lai giam xubng con 0,07 mg/l vao
thang 12 (hinh2).

1.3. pH, BOD, COD nwéc

pH ting tir 6,5 (thang 4) dén 7,43
(thang 10) sau d6 lai giam xudng con 7,1
(thang 12). Dién bién BOD c6 xu thé ting

dén theo thoi gian tu dau vu dén cudi vy, tur
2,41 mg O/l &én 6,71 mg O/1 (chi s6 BOD
van thip hon gidi han vé tiéu chuin nudc
mat ctia Viét Nam tuy nhién lai cao hon so
v6i tiéu chuan giéi han vé nudc nudi trong
thity san cia CHLB Pirc (6 mg O/1). Chi s6
COD ciing ting dan theo thoi gian, tir 4,48
mg O/l dén 11,15 mg O/1, va hau nhu nam
trong gidi han cho phép clia nudc mat theo
TCVN. So véi quy dinh vé nuéc nudi trong
thiy san cia CHLB buc (COD < 20 mg
O/1) thi gia tri cua COD trong nudc trong
mo hinh lta ca cta ta con thap hon nhiéu.
Ham lugng 6xy hoa tan trong nudc trong
subt qua trinh tr dau vu dén cudi vu c6 dao
dong khong dang ké, tir 4,32 mg O/ dén
4,95 mg O/1 (hinh 3).
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Hinh 3. Dién bién ciia pH, BOD, COD va DO

trong nuoc

2. Bong thai mét sé chi tiéu hoéa hoc
trong dat mwong va dat ruéng cua hé
sinh thai Lua - Ca

2.1. Dién bién ham Ilwong P, K, Ca,
Mg trong dat mwong

Ham luong P dé tiéu (Pdt) trong dat
muong rat thap, ting chut it so voi ban
dau. Ham luong K dé tiéu (Kdt) trong dat
muong cO6 xu hudng gia tang theo thoi
gian. Dién bién ham luong Ca trao doi
(Ca*") va Mg trao d6i (Mg>") trong dat

Hinh 4. Dién bién cua P, K, Ca va Mg
trong dat muong

muong ¢ quy luat twong ty nhu dién bién
Kdt (hinh 4),

2.2. Dién bién ham Iwong P. K, Ca,
Mg trong dat ruéng

Ham lugng P d& tiéu (Pdt) trong dat
ruong thap nhung cao hon so véi dat
muong, ¢ xu hudng gidm nhe ¢ giai doan
két thic thi nghiém. Ham luong K d@ tiéu
(Kdt) trong dat c6 xu huéng gia ting theo
thoi gian. O giai doan két thuc thi nghiém,
ham luong Kdt ¢ trong muong cao hon hin
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dat rudong, mac du ham luong Kdt & dét
rudng & giai doan trude tha ca cao hon dat
trong muong. Dién bién ham lugng Ca trao
dbi (Ca®"), Mg trao ddi (Mg®") trong dét

rudng c6 quy luat tuong tu nhu dién bién
Kdt. Him luong Mg trao doi (Mg?") trong
dat ruong thip hon so voi dat trong muong
(hinh 5),

Ham lugng Pdt, Kdt, Ca®* va Mg?* trong dit rugng
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Hinh 5. Dién bién cua P, K, Ca va Mg
trong dat ruong

2.3. Dién bién ham lwong Fe trao déi
va H,S trong dat mwong

Ham luong Fe?* Fe’™ va HaS trong dat
muong va ¢ xu thé ting dan theo thoi gian
kha 15, dic biét 1a & giai doan két thuc thi
nghiém 2010 (hinh 6).
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Hinh 6. Dién bién ciia Fe trao doi va HaS
trong dat muong

2.4. Dién bién ham Iwong Fe trao déi
va HS trong dat ruéng

Ham luong Fe?* Fe’", HaS trong dat
rudng cao hon dat muong va c6 xu the tang
dan theo thoi gian (hinh 7).
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Hinh 7. Dién bién ciia Fe trao déi va H>S
trong dat muong

3. Dién bién mét sé chi tieu héa hoc,
héa ly va héa sinh trong nwéc hé sinh
thai Lua - Ca trong 3 nam 2007- 2009

3.1. Ham lwong NH4*

NH4* (mg/]) ting tir 1,34 (2007) 1én dén
2,45 (2008) sau d6 giam xudng 1,94 (nim
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Hinh 8. Dién bién ham hrong NO3, NHy" va
P trong nuoc

2009). Ham lugng NOs(mg/l) ¢6 xu thé
tang dan tr 0,84 (2007) dén 1,31 (nim
2009). Ham Iuwgng P (mg/l) trong nudc co
xu thé giam dan tir 0,28 (2007) xudng 0,11
(2009) (hinh 8).
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3.2. Ham Iwong Fe (mg/l) trong nwoéc

Ham luong Fe (mg/l) tang tu 0,05
(2007) 1én dén 0,25 (2008) sau d6 giam

xudng 0,23 (nim 2009). Ham luong HaS
(mg/l) trong nudc giam tr 0,32 (2007)
xuong 0,11 (2008), sau d6 lai c6 xu hudng
tang nhe 1én 0,15 (2009) (hinh 9).
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Hinh 9. Dién bién ham lwong Fe va H>S
trong nuoc

3.3. Ham lwong BOD

Ham luong BOD (mgO/l) trong nudc
tang nhe tr 4,09 (2007) lén dén 7,01 (2008)
sau do giam xuodng 6,62 (ndm 2009) Ham
luong COD (mgO/1) ciing tang tir 6,2 (2007)
dén 10,2, (2008) sau do6 lai c6 xu hudng
giam xubng con 9,46 (2009). Ham Iluong
Oxy hoa tan kha 6n dinh, dao dong xung
quanh 4 mgO/1. pH nudc 6n dinh, trung tinh,
dao dong xung quanh 7 (hinh 10).

4. Dién bién mét sé chi tiéu héa hoc
trong dat hé sinh théi Lua - Cé trong 3
nam 2007- 2009

4.1. Ham lwong P dé tiéu
Ham luong P (mg P,0s/100 g dat)
trong dat rudng ting tir 5,52 (2007) 1én 9,32
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Hinh 10. Dién bién ham lwong Fe va HaS
trong nuoc

(2009), P d& tiéu (mg P,Os) trong dat
muong cling tang tu 1,56 (2007) 1én 2,80
(2009); ham luong K dé tiéu (mg K,0/100
g dat) ciing c6 xu thé ting ¢ ca dat muong
va dat ruong (hinh 11).

4.2. Ham lwong Ca?

Ham lugng Ca* (me/100 g dit) trong
d4t ruong ting tir 4,61 (2007) 1én 5,50
(2009), trong dat muong ciing ting tir
4,39 (2007) 1én 5,83 (2009); ham luong
Mg?" (me/100 g dit) ciing co xu thé ting
& ca dit muong va dat rudng; Ca>" va
Mg ¢ trong dit muong cao hon dét
rudng (hinh 12).

P, K dé tiéu trong dét

Pat-mgP0s/100g Kdt-mgK;0/100g

100 160
T P- M- on,
901 : 1140
80 4
1120

70
60 1100
180

50 4

401 Leo
30 4

140

10+ T i 720

00

Hinh 11. Dién bién ham luong P va K
dé tiéu trong dat muwong va rugng
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Hinh 12. Dién bién ham luong Ca’*
va Mg’" trong dat muong va rung
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4.3. Ham lwong Fe trao doi

Ham luong Fe (mg Fe/100 g dét) trong
dat rudng tang tr 0,26 (2007) lén 5,87
(2009), trong dat muong ciing tang tir 0,26

(2007) 1én 3,78 (2009); ham lugng HaS
(ppm) cing co xu thé giam nhe ¢ ca dat
muong va dat rudng (hinh 13).
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Hinh 13. Dién bién ham luong Fe trao doi va HaS trong ddt muong va rudng

IV. KET LUAN VA BE NGHI

1. Két luan

1/ Ham luwgng amoni, nitrat trong nudc
¢6 chiéu huéng ting dan tir thang 4 dén
thang 12, trong d6 ham lugng amoéni cao
hon gidi han cho phép cua nudc mat theo
TCVN. Ham luong P trong nudc cé6 xu
huéng ting dan tir thang 4 cho dén thang 10
sau do6 lai giam vao thang 12.

2/ Toéng luong Fe*",Fe*™ va HaS trong
nudc ting tir thang 4 dén thang 10, sau do
giam vao thang 12. Ham lugng cua ching
van & muc d6 an toan dbi v6i hé thong lua
ca.

3/ pH nudc ting nhe tir thang 4 dén
thang 10 sau d6 giam vao thang 12, trung
tinh dao dong xung quanh 7. Dién bién
BOD va COD c¢6 tang dan tir dau vu dén
cudi vy nhung van thap hon gidi han cho
phép cua nudc mat theo TCVN 7209-2002.
Ham luong 6xy hoa tan trong nudc trong
sudt qua trinh tir dau vu dén cudi vu kha 6n
dinh, dao dong khong dang ké.

4/ Ham luong dinh dudng P, K, Ca, Mg
& dang dé tiéu trong ca dat muong va dat
rudng tang tir dau vu dén cudi vu ¢ cac mirc
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d6 khac nhau. Muc d6 gia tang K va Mg ¢
trong d4t muong cao hon dat rudng.

5/ Ham lugng Fe?" Fe** va HaS trong

dat muong va dat ruéng c6 xu thé ting dan
theo thoi gian kha 13, déc biét la ¢ giai doan
cudi nim, nhung van nam trong gidi han an
toan cho ca lua va ca.

6/ Trong giai doan 2007- 2009, ham
lwong NH4", NOs™ trong nudc cd xu thé
tang d?m, nguoc lai ham luong P lai giam
dan, trong d6 chi c6 ham lwong NH4" vuot
gidi han cho phép theo TCVN vé nudc mit;
ham lugng Fe trong nudc c6 xu hudng tang,
nhung van ndm trong gii han an toan; ham
lugng HaS trong nude cé xu hudng giam.

7/ Ham lugng BOD, COD trong nudc
tang nhe tir 2007 dén 2008 sau do6 lai giam
vao nam 2009. Trong thoi gian nay, ham
luong 6xy hoa tan kha 6n dinh ¢ miuc thap,
dao dong xung quanh 4 mg O/1; pH nuéc 6n
dinh, trung tinh, dao dong xung quanh 7.

8/ Ham lugng P dé tiéu, K dé tiéu trong
dat ruéng va dat muong déu cé xu hudng
tang tir 2007 1én dén nam 2009. Ham luong
Ca®", Mg?* ciing ¢6 xu thé ting & ca dat
muong va dat ruong; Ca>* va Mg?* & trong
dat muong cao hon dit rudng.
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9/ Ham luong Fe trao ddi trong dat
rudng va dat muong tang tir nim 2007 dén
2009; ham lugng HaS (ppm) ciing ¢ xu thé
giam nhe & ca dit muong va dit rudng
trong thoi gian nay.

2. bé nghij

1/ Can giam luong bon phan dam cho lta
dé giam bét luong NH4" trong nuée (da nam
ngoai giéi han tiéu chuan nudc mit ciia VN).

2/ Tang cuong suc khi dé ting luong
Oxy hoa tan trong nude vira giup cho ca tho,
vira ting cudng qua trinh oxy hoa dit va
nude, ngin ngira qua trinh tich liy cac chat
khtr doc hai (HzS, Fe*).
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nang trong dat.
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TAC DONG CUA THANH PHAN THU'C AN TU NHIEN DEN VIEC
LA CHON BO GIONG CA TRONG HE THONG CANH TAC LUA - CA

Nguyén Van B, Bui Huy Cong,
Nguyén Trong Khanh

SUMMARY

Effect of component natural food on selection of fish breeding in rice - fish systems

This study was conducted at food crops research Institue - Gia Loc - Hai Duong with the purpose of
determining the components of natural food as the basis for the selection of fish breeding in rice
fish systems. Composition of phytoplankton as food for fish in rice fields include two groups of
algae: Green algae (). Total biomass 197,364 ind/L - 392,028 ind /L. Three groups of Zooplankton:
Copepoda, Cladocera with biomass from 43,881 to 150,000 individuals /m 3. Zoobenthos including
two groups: Oligochaeta worms, mosquito larvae Chromonus, Tendipes with 10.2 g biomass /m?2.
Natural food in rice fields have high nutritional content, appropriate farming, silver carp, common
carp, tilapia, major carp, grasscarp at the rate of graft respectively 5, 30,20,25,20%.

Keywords: Natural food, plant, zooplankton, phytoplankton...

1. BAT VAN DE

Heé thdng canh tic Lua - C4 da va dang
mang lai nhitng hi€u qua tich cuc cho ba
con ndng dan véi wu diém cin ban cia hé
thong nay 1a tan dung duoc ngudn thirc n
tu nhién trong rudng laa dé lam thirc dn cho
cac loai ca. Tuy nhién, vdi mbi loai ca chon
nhiing thirc an thich hop khac nhau: Ca me
tra'ing thich an thyc vat phu du, ca me hoa
chi dn dong vat phu du. Au tring con tring,

giun, trai Oc 1a thuc an thich hop cua ca
chép, ca trim den. Céc loai thuc vat nhu co,
beéo lai 1 thirc dn ua thich cta ca trdm cé...
Chinh vi thé phéan tich thanh phan thic in
ty nhién trong ruéng nudi ca dé lam co so
Iva chon bd giéng ca, kich thudc tha, ty 1€
ghép... Su lua chon nay s€ lam ting hiu
qua st dung thic an tu nhién, gidm dugc
ngudn thirc an bd sung tir d6 nang cao dugc
hiéu qua kinh té cho nguoi nong dan.
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