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Table 1 Comparison of soil temperature in various soil layers under different planting patterns
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S T CK)

TARBACL 135 — 17.0 — 140 — 16,0 — 145 — 150 ~—
/1 H lsffl‘l(aj:ﬁﬁ)fé’ ra :;ona cultivation
SR IBC)  RRATRR _ 13.0 —0.5 16.0 —1.0 13.8 —0.2 15.0 —1.0 14.0 —0.5 14.5 —0.5
April Crushed stalk mulching
15th after 71 B _ )
sowing TRIFF R J 13.0 —0.5 16.0 —1.0 13.8 —0.2 15.0 —1.0 14.1 —0.4 15.0 0.0
- pace
(temperature Fallen-down
at noon 18C)  stalk beside film B 146 4+1.1 18.3 +1.3 14.9 +0.9 16.8 +0.8 15.0 +0.5 15.9 +0.9
Beside film
e CK) 153 — 260 — 161 — 21.8 — 16.4 — 19.3 ~—
Traditional cultivation
5 511 H 4 ?ﬁfgj@ i 4.5 —0.8 23.5 —2.5 15.0 —1.1 19.5 —2.3 15.1 —1.3 17.8 —1.5
11 rushed stalk mulching
May, llth L
seedling FBIFFREM friE 14.8 —0.5 23.8 —2.2 15.1 —1.0 19.7 —2.1 15.3 —1.1 18.2 —1.1
period Fallen-down Space
stalk beside film B 170 4+1.7 27.8 +1.8 17.5 +1.4 22.5 +0.7 18.0 +1.6 20.6 +1.3
Beside film
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Table 2 Comparison of soil temperature under different planting patterns (C)

fBIFF I Fallen-down stalk beside film

=0 L EE ﬁ$ﬂ:§ﬁﬁ
LI s 1] LR fetfeila b CK) Crushed P
Period Soil layer Traditional talk ELET I ] TS T
erto (em) cultivation Slah. Ridge Beside Space under
muliching under film film straw
4H23EI§ﬁJF 5 17.5 16.5 21.0 18.0 16.0
&
(2= 180) 10 17.0 15.0 19.0 16.5 15.0
Aprll 23rd after -
sowing( cloudy 15 15.5 15.0 17.0 15.5 15.0
temperature 1) SEH) M ean 16.7 15.5 19.0 16.8 15.3
F29 1 5 25.0 22.0 27.0 26.0 21.0
b $i-
(%25, ’—](5'1250) 10 23.0 21.0 26.0 23.5 20.0
May 29th seedling - - .
period( cloudy 15 22.0 21.0 25.0 23.0 20.0
temperature <9 ) SF-44 M ean 23.3 21.3 26.0 24.2 20.3
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Table 3 Contrasts of moisture content in 2 m depth of soil at the end of winter under different planting patterns

2002~2003 2003~2004
+EHRE » FEPHHT Before sowing & FH AT Before sowing
Soil depth B il
(cm) Before RS HHE WEFF St BIFF St Before EGHHE WEFF S Bf BIFF St
tillage Traditional Crushed  Fallen-down tillage Traditional Crushed  Fallen-down
cultivation  stalk &no-till stalk & no-till cultivation stalk & no-till stalk & no-till
0~20 16.8 13.1 16.4 18.0 20.1 12.8 16.3 16.5
20~40 17.1 15.3 16.5 17.1 20.4 15.6 16.5 16.6
40~60 17.2 15.5 16.1 16.5 20.5 16.8 16.9 18.8
60~80 16.5 15.3 15.8 16.2 21.0 16.6 17.2 18.7
80~100 15.4 15.0 15.0 15.3 21.3 17.1 17.3 18.7
100~120 14.9 14.3 14.5 15.0 21.9 16.9 17.1 19.3
120~140 15.8 15.6 16.3 16.1 22.5 18.1 18.2 20.1
140~160 16.7 16.6 16.4 16.5 22.7 19.1 19.2 19.4
160~180 17.8 17.6 16.5 17.5 23.1 19.4 19.6 20.2
180~200 18.2 18.1 17.8 18.0 23.3 20.2 20.3 20.0
0~100 em KB (mm) 559 202.3 216.8 225.9 283.6 216.5 230.2 245.2
Water volume in 0~100 ¢m
100~200 em WK BE(mm) 933 g 229.6 228.2 232.4 317.8 262.4 264.6 277.2
Water volume in 100~200 ¢m ’ ’ ’ ’ ’ ’ ' '
0~200 em KB (mm) 452 9 431.9 445.0 458.3 601.4 478.9 194.8 522.4
Water volume in 0~200 ¢m
AT BT ) W — .
Inorease or decreage —31.0 —17.9 —4.6 - —122.5 —106.6 —-79.0

of water volume

135 3 & i, 2002~ 2003 Az 4 B A B TE] Y
TIBCRA B, HrPLVEIFT B 2 e R R0
ROR B 2 m b JEAE BT 47 1 I ] Py A5 2%
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+EfH&AKSEE 3L 0 mm, 2003~2004 4E 1,
2003 FF KM 2, LIRS KE R, T, BALFZE
KR, TR E Z, (HHB KA
2003 SFEFEA—Fy,, Hrpid 2 LR 55 S HF Y PRI
HORBRAT, WAT B i e BFK 2 . AL BRI L
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Table 4 Contrasts of moisture content in 2 m depth of soil under different planting patterns

Bk om) festm RERF B4 HIFFHL I
Sl Lo, raditional Crushed Fallen-down Fallendown stalk
cultivation stalk mulching stalk mulching beside film mulching

0~20 22.1 22.7 22.4 22.5
20~40 19.0 20.2 20.2 21.3
40~60 19.8 19.9 20.7 21.1
60~80 20.0 19.9 20.2 21.0
80~100 21.8 21.5 20.6 21.3
100~120 22.5 22.7 22.5 22.8
120~140 22.8 22.8 22.7 22.9
140~160 22.7 22.6 22.8 23.1
160~180 23.1 23.2 23.4 23.7
180~200 23.1 23.1 23.4 23.7
W(;;rl(iililﬂ:iik%l%gllm 278.8 282.9 282.9 291.0
WL(:SrNVi?ffrﬁnH*l”?f&%j%gle 319.2 320.6 320.6 324.8
0~200 em JE/K B ( mm) 598.0 603.5 603.5 615.8

Water volume in 0~200 ¢m
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BRI, B MRSk 749, 8% : AT
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B 18. 4% F121. 7% 2004 4, th DA IFFRE MR
O RERLT B BB B MO Bt 7748, 2% ; BT
55 b RO BIFF 72 4 — R AP A, 43 BB 6 5
T~ 19. 5% f121. 9% |

NS VRS RS L L 2003, 2004 E
B O 2 R R B8, 34 LB R B
By 1B T R S, O A 1 9 R A 8 T e

2 607. 975, HEWr IR 32. 4% ; T WEFF £5 Hh R0 (5 AT 5
by AR A AR G R b B 3 123 5] 3 Wi 208. 3 ST
463. 2 55, I3 2. 6% 1 5. 8%,
2.4 AEFEERIKSFIRARE

ANFEFAERE X S8 2 m 12 B EAKRGA
[F] PRI T oK K 73 ) P A8 3t 7 A A ] s L2
RIS,

MR 6 TR RE H, DAEFT B A K 7y
R BCR R, A6 L hm” AR AR 2R FE /K AT A= 7
EARKNFHL 22. 76 kg, T HFE/K RBUN /D AR
FEKASE] T AN . e R s K A
WORFEA—F, P44k 18. 03 kg/(mm - hmz) &t
Lo Fa i, [ I FEK REB FEAAR Y, P14 05 0.
055 kg/(mm - hmz) R TFAE S B8 R,
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Table © Comparison of yield and economic effect of maize under different planting patterns

FRRLP™ BRI ST P ( TE ARG TR I E
W e v & H 3 (7C/hm’) Increase of
e FERLF™ 5 I I Output value 2 H [LON tout val
JUBL: 0y Bi - Grain .Ii(clrease (()]K (yuan/hm®) (76/hm°)  (76/hm?) outpu é?{ue
Treatment Year 1;::1@(1;@ yield yreld over Cost ) Income over
(kg/hm?) (kg/hm’) (ke/hm’ 9% FEFF KL (yuan/hn*)( yuan/hm’) /hm’ %
g/hm’) () Stalk Grain (yuan/hm (7
2003 16477.4  7662.0 - - 1763.1 9194.4 3035.0 7922.5 - -
1G5z
T raditional
cultivation 2004  17098.7 7797.0 - - 1860.3  8365.4  3035.0  8181.7 - -
2003 18476.6  9072.0 1410.0 18.4 1880.9 10886.4 4685.0 8082.3 159.8 2.0
WA 5 4 ’ ’
Crushed stalk
mulching 2004 19019.4  9319.5 1522.5 19.5 1939.9 11183.4 4685.0 8438.4 256.7 3.1
2003 18279.4  9322.5 1660.5 21.7 1791.4 11187.0  4610.0 8368.4 445.9 5.6
51T 5 H
Fallen-down
stalk mulching 2004  18825.7 9507.0 1710.0  21.9  1863.7 11408.4 4610.0  8662.1  480.4 5.9
ABIFT R 2003 21261.2 11481.0 3819.0 49.8 1956.0 13777.2 5165.0 105680.2  2645.7 33.4
Fallen-down
stalk beside 2004 21774.0 11562.0 3765.0  48.2  2042.4 13874.4 5165.0  10751.8 2570.1  31.4

film mulching

TE: L TORREFT & B 277 & —FPR - i 2. TORKPRIE M : AL 2 T8 /kg 3153 TOKFEFT &M : LLO. 2 T /kg ¥4 IERHT & : A BT
PR #600 kg /hm®, LAL. 6 TT/kg 11 S BEERAB750 kg /hm®, BAO-4 TG /kg T35 UL 5 - 45 A LU #UIES2. 5 kg, LALO TT/kg 13 6. FEFF & 420
FUH9 000 kg, LAO-2 5 /kg 3 7- HUBAEAL B - LA A B0, BHHL225 5T, e 225 Jt, FEFFRyRES00 T, IEFFLS0 Jg, Hitk 2 B et i AL 255 T,
HUBCT-VE 4 150 J0, A2 22 BEREHEFh 180 J0;8. A LHlF 3% . Fh T A BUR 45 kg, LAS-0 55 /kg 1 REFFIRIZ 225 50/he’, [ RV EEF-19 300 S5/
hm®, #4150 55 /hm” , Notes: 1. Stalk yield =biomass yield-grain yield; 2. Price of maize grains: 1-2 yuan/kg; 3- Price of stalk: 0-2 yuan/

kg: 4. Fertilizer dosage and price: urea 600 kg/hm®, 1.6 yuan/kg; calcium superphosphate 750 kg/hm”, 0.4 yuan/kg; 5. Film use amount
and price: 92.9 kg/hmz‘ 10 yuan/kg; 6. Stalk use amount: 9 000 kg/hm2§ 7. Mechanical operation cost : plow tillage 225 yuan/hmZZ rotary
tillage: 225 yuan/hmz; stalk crushing: 300 yuan/hmz; stalk pressing: 150 yuan/hm2§ strip rotary tillage and fertilization: 255 yuan/hm2§
mechanical drill seeding: 150 yuan/hmz; ridge-building, film covering and seeding: 180 yuan/hm 8. Cost of seeds and labor-forces: seeds

amount 45 kg/hm2 , 9.0 yuan/kg: stalk conveying: 255 yuan/hm“, field management ; 300 yuan/hm ; harvesting : 150 yuan/hm“-
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Table 6 Comparison of water use efficiency under different planting patterns

[ ng Waler st(')rage Water storage Rainfall Total water Water use Vil &
T Yield at sowing at harvesting during growth . WUE
reatment 2 ; consumption coeff
(kg/hm®) stage stage period [mm/( kg + hm ][kg/ mm « hm') ]
(mm) (mm) (mm) (mm) mm/{xg
1G5 1
T raditional 7662.0 431.9 598.0 661.9 495.8 0.065 15.45
cultivation
T FF 5 b
Crushed stalk 9072.0 445.0 603.5 661.9 503.4 0.055 18.02
mulching
T 22 b _ i
Fallen-down 9322.5 458.3 603.5 661.9 516.7 0.055 18.04
stalk mulching
EIFF RN
Fallen-down 11481.0 458.3 615.8 661.9 504.4 0.044 22.76

stalk beside
film mulching

s i,

3 HREIR BFFRE 25 S b, R AT DR AT R ANGE 15
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(KR, TR SR BT b (R LR R W IR HR A £ L o,

FARBIE 1 2 RS AT s B, BT LT BT LA — e IR, (AR
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Effects of different planting patterns on soil moisture,
temperature and yield of spring maize on Weibei plateau

LI Li-qun, XUE Shao-ping: WANG Hu-quan, YAO Wan-sheng
(College of agronomy, Northwest A &F University » Yangling, Shaanxi 712100, China)

Abstract: The experiment was conducted to evaluate the effects of different planting patterns on soil
moisture, temperature and yield of spring maize on dryland- The results showed that the treatments of
whole fallen-down stalk mulching and crushed stalk mulching cultivation decreased the water wastage
significantly during the winter fallow period, as compared with the conventional pattern- Among the four
planting patterns, the fallen-down stalk mulching beside plastic film was the best one to conserve water
and rise ground temperature; and consequently to achieve high production and high economic benefits- As
for the treatments of crushed stalk mulching and fallen-down stalk mulching, the soil temperature was
lowered during the early growth period of maize, but in the latter period the plants grew much more
flourishingly than that of the conventional pattern- To some extent: these two patterns were also effective
in conserving water and increasing production benefits, and were more feasible in operation-

Key words: spring maize; crushed stalk mulching; soil temperature; water use efficiency



