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CHAT LUQNG CHAT HUU CO VA KHA NANG CUNG CAP
DAM CUA PAT THAM CANH LUABAVU VA
LUAN CANH LUA - MAU

Nguyén Minh Péng, V& Th; Gurong, Chau Minh Khoit
ABSTRACT

The study aimed to identify the changes in soil organic matter quality related to rice yield
under intensively triple rice crops at Cai Lay, Tien Giang and to evaluate the positive
effects of different rice-upland crop rotations on soil organic matter quality and its
capacity in supplying available nitrogen. The results showed that rice yields gained after
rotating with upland crop, i.e. baby corn or mungbean were significantly higher than
those in the continuously triple rice system. Rotation with upland crops was also resulted
in significant higher contents of soil mobile humic acid (MHA), labile organic nitrogen
and therefore, higher capacity in soil supplying available N in the following crop.
Applying labelled Urea-"N revealed that there was more soil mineral N taken up by rice
in rotation systems compared to those in continuously triple rice system, corresponding
with the trends in net N mineralization in these systems.

Keywords: soil organic matter; available nitrogen, triple rice, crop rotation

Title: Soil organic matter quality and nitrogen supplying capacity in continuously triple
rice and rice — upland crop rotation systems

TOM TAT

Thi nghiém duroc thuc hién nham muc dich ddnh gia hiéu qud cia luan canh cay mau trén
ddt rugng lda tham canh ba vu tgi cai Ldy, Tién Giang doi véi chat lwong chat hitu co,
kha nang cung cdp dam (N) hitu dung cua dat va nang suat lda trong sau vy luén canh.
Két qua thi nghi¢m ghi nhan nang suat lua cao khac bi¢t ¢ y nghia khi dat l0a diroc luan
canh vdi bap rau hogc ddu xanh. Giai doan cudi vu mau dau vu canh tdc hia, ddt luan
canh cay trong can co sy gia tang sw tich liay thanh phdn chat mon tré, dé di déng MHA
(mobile humic acid) va N hizu co dé phan hiy. Khd nang khoang hoa N ciing tang cao ¢
ddt luan canh so véi ddt tham canh ba vy l0a lién tuc. Két qua sir dung dong vi *°N cho
thdy tong luwong N duwoc l0a hdp thu tir dat sau bdp rau hodc ddu xanh déu cao hon
nghiém thitc canh tac l0a lién tuc. Toc dg khoang héa va kha nang cung cdp N hizu dung
tir dat cao trong md hinh luan canh nay.

Tir khéa: chit hivu co, chit dam, liia ba vu

1 MO DAU

Gia nhap WTO Ia co hoi tét dé Viét Nam gia nhap vao thi truong thé gisi, tuy
nhién nganh ndng nghiép ciing dung trudc nhitng van dé hét sic quan trong nhu
san xuét can phai tap trung, tao ra san pham an toan cho nguoi tiéu diing, tng dung
ky thuat cao, v.v. Bén canh do, viéc su dung triét dé ngudn tai nguyen dat (dai cho
san xuat ndng nghiép noi chung va san Xuat la nai riéng ciing 1a van dé can dugc
guan tm & Pong bang Séng Ctru Long hién nay.

! Khoa Néng nghiép va Sinh hoc Ung dung
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Tham canh l0a ba vu |a cach gidp tang thu nhap cua nguoi dan, dam bao yéu cau
an toan luong thuc va xuit khau. Tuy nhién, cac bét loi vé mat phi nhiéu dat do dat
ngap nuéc lién tuc trong canh tac lda da anh huong dén tinh bén viing cua hé
théng nay. Trén dat tham canh lGa nudc ba vu, sy phan hay thuong xuyén céc du
thira thuc vat c6 thé dua dén sy gia tang tich liy cac hop chét phenolic, lignin va
cac chat kho phan hay khac vao thanh phan mun cua dit (Dijkstra et al., 1998,
Huang et al., 1998; Olk va Cassman, 2002). C4c hop chat nay cé thé két hop Véi
dudng chat trong dat, dic biét 1a dam (N) gay ra bat dong N khéng sinh hoc
(abiotic immobilization) 1am giam kha niang khoang héa va cung cap N hitu dung
tir dat cho nhirng vu ké tiép (Olk va Cassman, 2002; Schmidt et al., 2004) va dan
dén suy giam nang suét Ida (Olk et al., 2004). Céc gia thuyét duoc dat ra d¢ han
ché anh huong bat loi cua thoi gian ngép lién tyc trong canh tac l0a ba vu dén do
phi nhiéu dét Ia luan canh cay trong can gitra cac vu lGa dé dat cé thoi gian thoang
khi, do d6 han ché su bat dong N khdng sinh hoc thdng qua su phan huay chét hitu
co trong diéu kién hao khi. Bién phap nay cé thé gilp nang cao ning suat IGa do
duoc cung cap nhiéu N hitu dyng tir dat.

DPuoc su hd trg cia chuong trinh VLIR (chwong trinh hop tac giira cac truong Dai
hoc & Bi va Pai hoc Can Tho), tir nam 2001 ching téi da thuc hién cac nghién ctu
vé su suy giam do phi nhiéu cua dat trong IGa do tham canh tiang vu va do cac anh
huang bat loi caa viéc bao dé ngan Id. Cac thi nghiém duogc thuc hién trén cac biéu
loai dat trong lda khac nhau va & cac ving sinh thai khac nhau. Mot sé6 md hinh
cay trong can duoc thiét 1ap trong hé théng luan canh lda ba vu dé danh gia kha
nang cai thién do phi nhiéu dat, nang suat lia va hiéu qua kinh té cia cac mé hinh
ludn canh lGa va cdy mau. Trong pham vi bai bao céo nay, chdng t6i trinh bay mot
sb két qua nghién ciru vé hiéu qua cua luan canh cay trong can dén chat lugng chat
hitu co dat, kha niang cung cap N khoang va ning suat lta vu Thu Bong 2005 tai
Cai Lay. Piém thi nghiém nam trong khu vuc bao dé ngan lii va c6 lich sir canh tac
lGa ba vu 1au doi tai Bong bang Séng Ciru Long.

2 PHUONG PHAP NGHIEN CUU
2.1 Bo tri thi nghiém ddng rudng

Rudng thi nghiém thuoc loai dat phi sa, khéng ngap 1, da dugc canh tac lGa ba vu
trén 20 nam, thudc biéu loai dat Mollic Endoaquept (phan loai theo USDA). Thi
nghiém dugc thuc hién tiép tuc trén nén thi nghiém luan canh cay trong lién tuc tir
nam 2001. Cay tréng can duoc luan canh 1a bap rau va dau xanh duoc gieo trong
vao vu Hé Thu méi nam. Luong phan bon si dung cho mdi vu tinh theo N-P20s-
K,O/ha 1a 100-60-30 cho IGa, 150-30-60 cho bap rau va 40-30-60 cho dau xanh.
Thi nghiém gém 3 nghiém thac véi 4 1ap lai, duoc bé tri theo khbi hoan toan ngau
nhién (Bang 1). Bic tinh dat thi nghiém duoc trinh bay & bang 2.

Ung dung k¥ thuat dong vi °N dé tinh toan tong luong N l0a hap thu duoc tir dét,
qua d6 danh gia kha nang cung cap N khoang cua dat sau khi luan canh vai cay
tréng can. Phan Urea-'N dugc bon vao cac “micro-plot” dugc b tri trong céc 16
thi nghiém. Micro-plot 1a cac dng hinh tru c6 tiét dién mat 12 0,07 m?, chiéu cao
0,5 m, dugc déng xubng dit & do sau 0,35. B6n phan cho micro-plot theo cong
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thae 40 N-30 P205-30 K0, trong do6 1an (1,6 g super lan) va kali (0,4 g KCI) duoc
bon 16t toan bo. Bi voi phan N, bén 0,62 g Urea-15N 5% & dot bon thic thir nhat
(7-10 ngay sau khi sa). Luong N bon cho micro-plot chi khoang 2/5 tong luong N
cua ca vu dua trén gia thuyét rang su thiéu hut N thuong xay ra vao giai doan cudi
vu do boi sy cb dinh hoa hoc gitta N va cac hop chat phenol tich lily trong moi
truong yém khi (Olk, 2002), nén véi liéu luong N va thai gian bén nhu trén s&
gilp danh gi4 kha nang cung cdp N khoang cua dét va kha nang hap thu N tir dat
cua lta trén cac md hinh tham canh va luan canh véi cay tréng can.

Bang 1: Bo tri lich thoi vu va cic nghiém thirc

Pong Xuan Hé Thu Thu Pong
Nghiém thitc 1 (NT 1)  LUa Lua Lua
Nghiém thirc 2 (NT2)  Lla Biép rau Lda
Nghiém thitc 3 (NT 3)  LUa Pau xanh Lla

Bang 2: Pic tinh héa, Iy ciia ting dat mit 0-15 cm ciia rudng thi nghiém tai Cai Lay - Tién
Giang truwéc thi nghi€ém bo tri luan canh ciy trong vao nam 2001

pPHH20 EC N tong C hitu co CEC Cation trao d6i (cmol kg™)
(mSem™) (%) (%)  (cmolkg") Ca Mg K Na
51 0,36 0,24 2,6 22,3 129 474 0,36 0,67

2.2 Phwong phap ldy miu dat, thwc vat va cac dic tinh dit dwoc phan tich
2.2.1 Pdnh gid chdt lwong chat hitu co gitta cac md hinh

Mau dat duoc thu vao cudi vu Hé Thu 2005. Trén mdi 16 thi nghiém, thu mau dat
tai 5 diém theo duong chéo goc, & do sau 0- 15 cm. Cac mau dat trén cing 16 duoc
tron chung dé 1ay mau dai dién. Mdi nghiém thuc s& c6 bén mau dat dai dién tuong
tng véi bon 1an Iap lai. Mau dat duoc phoi kho khong khi trong phong thi nghiém,
nghién min va bao quan cho phan tich.

Phan tich ham lugng MHA (mobile humic acid) va N hitu co d& phan hay dé so
sanh sy thay d6i dic tinh cua chat hitu co dat gitra cac md hinh thdm canh lda ba
vu va luan canh lGa véi cdy trong can. MHA 13 hop chit mun tré dwoc hinh thanh
som trong qua trinh mun hoa chat hitu co, d& phan hiy va dé bién doi trong sd
luong va chat luong theo diéu kién méi trudng (Olk et al., 1999). MHA giau N
(22-42% N), nhiéu S, H va c6 ham luong amino acid thay phan, carbohydrate cao
(OlK et al., 1999; Mahieu et al., 2002). So véi cac thanh phan khéc cua chat hitu co
nhu calcium humate (CaHA), MHA tré hon va c6 vai trd di véi chu trinh va do
hitu dung caa N trong dat (Scott va Martin, 1990). Pam duogc khoang héa tr MHA
cao gap 2- 5 lan so voi N dugc khoang hoéa tir CaHA (Nguyén Bao Ve, 1996).
Pam hitu co dé phan huy gom céc acid amin don gian, dé dugc vi sinh vat phan
hity va cung cap N khoéang cho dat (Curtin va Wen, 1999).

2.2.2 Pdnh gid khd ndang cung cdp N khodng ciia dat, kha nang hdp thu N va nang
suat lua gitra cdc mo hinh

Sau vu Hé Thu 2005, giai doan 10 ngdy trude khi thu hoach, ldy mau dét dai dién

cho céc 16 thi nghiém tuong tu nhu trén. Mau dat stir dung cho thi nghiém nay duoc
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bao quan trong thung gii lanh, mang nhanh vé phong thi nghiém, phan tich ham
luong NHa-N va tién hanh o yém khi theo phuong phép cua Keeney (1982). bé
danh gi& kha nang cung cdp N khoang cua dat, phan tich ham luong NHa-N duoc
khoéng hoa va tich liy vao 0, 2, 4, 6 va 8 tuan sau khi u.

Danh gia nang suat thuc té tir trong leong hat thu trén 5 m2. Trong cac microplot,
ldy mau cho phan tich tong luong N hap thu, can sinh khéi than, 1a va hat. Mau
duoc rira sach nhanh bang nudc khir khoang, sau d6 siy khd ¢ 70°C, nghién min
va bao quan cho phan tich va tinh sinh khéi khé.

2.2.3 Phuwong phap phan tich

Céac dic tinh hoa hoc cua dit duoc phén tich theo cac phuong phap sau: Ham
luong chét hitu co trong dat dugce phan tich theo phuong phap Walkley — Black
(Nelson & Sommers, 1996); N tong sb xac dinh bang phuong phép chung Kjeldahl
sau khi mau da duogc vo co bﬁng H,SO4 dam dic véi hdon hgp KNO3z:CuSO4:Se ti
1¢ 100:10:1; CEC dugc xac dinh theo phwong phap trao doi véi BaCl, khong dém;
cac cation bazo trao d6i dugc xac dinh bang may hap thu nguyén tir sau khi trich
bang dung dich BaCl, khong dém. Pam NHs-N duoc phan tich theo phuong phap
so mau blue- -indophenol sau khi trich dat véi dung dich 2M KCl véi ty 18 1:10.
Ham luong N hitu co d& phan huy trong dat duoc phan tich theo phuong phap cua
Curtin va Wen (1999). Ham luong MHA trong thanh phian mun cta dat dugc xéac
dinh theo phuong phap cua Olk et al. (1995).

Pam tong s6 trong cay duoc xéac dinh theo phuong phap chung cat Kjeldahn sau
khi vo co hda mau bing hdn hop sulfuric-salicylic va H.O, (Walinga et al., 1989).
Tinh toan luong N cay hap thu tir dat dya trén phan tich ty sé “N/®N ¢ dang khi
trén may khéi pho ké (Mass Spetrometry NOI-7 PC).

2.2.4 X Iy két qua thi nghiém

St dung chuong trinh théng ké Mstatc dé so sanh trung binh theo phuong phap
ANOVA va kiem dinh LSD khac biét gitra cac trung binh nghiém thiac ¢ mac y
nghia 5%.

3 KET QUA VA THAO LUAN

3.1 Anh hwéng ludn canh lia — ciy trong can dén chit lwong chit hiru co va
kha nang cung cap N caa dat

Luan canh ciy trong c6 anh huéng mot cach ¥ nghia dén sy tao thanh MHA, do
ham luong va chat luong MHA chu yéu bi chi phdi boi cac yéu t6 vé chit luong va
sO lugng cua cac du thira thuc vat dé lai sau mdi mua vu (Legorreta et al., 2004).
Sau vu luan canh, ham luogng MHA trong d4t 1ua luan canh v&i dau xanh hodc bép
rau cao khac biét co ¥ nghia théng ké so v6i dat canh tac lta ba vu lién tuc. Pau
xanh va bap rau 1a cac vat chat hitu co d& phan huy hon so véi rom ra (vat liéu
chira chu yéu 1a cac hop chat lignin kho phan hay), ¢6 thé 1a nguyén nhan chinh
dan dén sy khac biét trong ham lwong MHA giita cac mé hinh canh tac. Tuy vdy,
két qua thi nghiém chua thy rd sy tich lily khac nhau ctia hop chat mun kho phan
hay CaHA trong dat thAm canh Ita lién tuc va dat laa dugc luan canh véi cay trong
can (Bang 3).
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Bang 3: Ham lwgng MHA va CaHA trong dat (gkg1o nghiém thirc tham canh laa 3 vu va
cac nghiém thirc luén canh véi ciy trong can

Nghiém thtrc MHA CaHA

Lda - Lua - La 2,11° (+ 0.58) 6,442 (+ 0.30)
Lda - Bép rau - Lua 4,30° (+ 0.43) 7,49% (+ 1.84)
Lda - Dau xanh - Lla 5,292 (+ 0.40) 7,86% (+ 1.12)

Ham luong N hiru co d& phan huy bién dong tir 7 dén 10 mg N kg™, ¢6 khuynh
hudng cao ¢ cac nghiém thic ludn vai cay trong can nhung khéng khac biét y
nghia gitra hai mé hinh luan canh va véi mé hinh canh tac lda ba vu (Hinh 1).
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Hinh 1: Ham lweng N hiru co dé& phan hiy (mg N kg?) trong dét sau va Hé Thu 2005

Céc nghién ctru dai han vé tham canh lGa nugc da chitng minh sy phan hay chit
hiru co yém khi trong dat rudng canh tac la ba vu da dua dén gia ting tich Iiy cac
hop chét phenolic lién két dam, gdy ra su tich liiy N khong sinh hoc, lam giam kha
ning khoang hoa va cung cap N hiru dung tir dat cua nhimg vu ké tiép (Olk va
Cassman, 2002; Schmidt et al., 2004). Khi dét lta dugc luan canh véi cy trong
can, ham leong mun di dong MHA gia ting va xu huéng tich liy cao N hitu co dé
phan hity c6 thé xem la dau hiéu tét cho sy phan hay mon va cung cap N hitu dung
cho vu ké tiép. Két qua phan tich ham luong N khoéng tich lily theo thoi gian cho
thay dat la sau vu luan canh véi bap rau hoic dau xanh da cung cap N khoang cho
vy sau cao khac biét so véi dat canh tac lGa lién tuc (Hinh 2). Két qua nay da
chung minh rang luan canh cdy mau trong hé théng tham canh lda gidp cho su
phan hay chit hitu co va khoang héa N tét hon so véi canh tac lta ba vu. Diéu kién
kho - ngap luan phién sudt chu ky luan canh da han ché sy hinh thanh cac hop chat
hitu co khé phan huy va bat dong N khdng sinh hoc (Dijkstra et al., 1998; Huang
et al., 1998; Mahieu et al., 2002; Cassman, 2002) dong thoi gildp gia ting su
khoang hda N tir cAc ngudn chét hitu co kho phan hay trong dat (Inubushi va
Wada, 1987; Cabrera, 1993).
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—x—L0a-LuUa- Lua

—a— Liia - Bdp rau - Liia

—8— Lia - Bdu xanh - Lua

NH.-N tich liiy (mg N k@)

OtuAn 2tudn 4tudn 6tudn 8 tudn

Hinh 2: Ham lwong NH,-N (mg N kg'?) tich lity theo thoi gian @ yém khi trong dét cudi vu
Hé Thu 2005

3.2 Hiéu qua cia luan canh trén ning suat lta

Sau vy canh tdc mau (Hé Thu 2005), nang suat lGa dat cao & nghiém thuc 1da luan
canh véi dau xanh (4,6 tan ha®) va lGa luan canh véi bap rau (4 tan ha't), khac biét
c6 y nghia so véi nghiém thirc canh tac ba vy lua lién tuc (3 tan ha). Twong tng
V6i sy gia tang nang suét lGa, sinh khdi rom va hat IGa trong cac micro-plot ¢ cac
nghiém thuc luan canh mau ciing cao khac biét cé y nghia thong ké so véi canh tac
[Ua ba vu lién tuc (Bang 4).

Bang 4: Ning suit hia thwe té va tong sinh khéi rom va trong lwong hat thu hoach tir

microplot
. , Nang suat lua Sinh khéi rom va trong luong hat
Nghiém thirc (tan ha®) (g/microplot)

Lla - Lda - Lia 3,0° 54,3
Lda - Bip rau - Lla 4,0 80,72
Lda - Dau xanh - LUa 4,62 83,32
F ** *%*

CV (%) 5,76 8,94
LSD 5% 0,39 11,26

Két qua str dung ky thuat déng vi N cho thay ning suat lta gia ting & cac nghiém
thizc luan canh lda véi cdy trong can c6 thé la do luan canh di cai thién kha nang
cung cap N hitu dyng tir dat cho sy hap thu caa cdy. Lugng N laa hap thu dugc tir
dat luan canh bap rau (105 kg N ha™) hodc ludn canh dau xanh (98 kg N ha'l) cao
hon ¢6 ¥ nghia théng ké so voi nghiém thirc chuyén lta (69 kg N ha'l) (Hinh 3).
Két qua nay gilp khang dinh kha nang cai thién do phi nhiéu ty nhién cua dat, dat
biét 1a chat lugng chat hitu co khi ¢6 sy luan canh véi cdy mau. Luong MHA, céc
thanh phan N hitu co dé phan huy tich lay SUOt vu mau va du thra thyc vat sau thu
hoach bap va dau xanh c6 thé da cung cip ngudn nguyén liéu cho tién trinh khoang
hoa N cung cap cho lua ¢ vu sau.
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Hinh 3: Lwong N l0a hap thu tir dat 16a thAm canh ba vu va luan canh

véi bip rau hodc dau xanh

4 KET LUAN

Luan canh dét l0a ba vu véi cdy trong can dai han da gitp cai thién niang suat lda.
Két qua nay c6 thé do canh tac cay mau gitta hai vu lGa da gidp cai thién do phi tu
nhién cua dat do gia tang sy tich lily cac thanh phan chat hitu co dé phan hay va
hoat dong cua vi sinh vat c6 ich. Giai doan ngap — khd trong hé théng luan canh da
gilp thac day tién trinh phan hay chat hitu co, phong thich N hitu dung va han ché

bat

dong N khéng sinh hoc.

Str dung k¥ thuat SN gitp 1am r vai tro cua N hitu dung duoc cung cap tir dat doi

voi

sy hap thu N va cai thién nang suat lGa & cac md hinh luan canh. Tc d6 phan

huy chat hitu co va khoang héa N nhanh ¢ cac mé hinh luan canh hai vu la va vu
mau c6 hiéu qua tot trén kha nang hap thu N va nang suat l0a.
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CAM TA

Nhom tac gia chan thanh cam on su ho trg kinh phi caa Chuong trinh VLIR-R3,
Chuong trinh hop tac gitta Truong DPai hoc Leuven, Pai hoc Gent, Bi va Pai hoc
Can Tho.
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