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LAY N 7 R B ML — U 5 J 478 o F i o AE L
Ve, $BFhE AR AE 67 500 ¥k /hm”, FEFHEEE 3~5
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JIE 328 P et R4S, T 750 kg /hm” s FRAESE FH IR &
IR EARTE 150 kg /hm” ZiAy VIR & - SHFFHE
FOFEFh , 2870 A BRI EARKIB A& R, R
ENLAER, 3P EABOE, ORI R,

T oK 22V B R R B R L R HE AR R R
FBHERE DMEEA NS & 2R, 4 H LAtk ER
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kg/hm’ ZiA5, B HEIE G P AL AT 28 4T, 40
cm 55 AL, A A1 EE 40 em , 7855 30 em , AT
10 em s WP BR 0 R0 3 B 0] 2 140 em T 2R
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A= 7= Hp, 76 B RO 5 BLEEE T IBGEF — 4 AL
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em, FRPRZE0E L G IR LER N 1, ok,

TR Hy L 2 P P VL A AT R
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o AN L. 78 om 0.38 em | 55. 4 1.5 4,
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Table 1 Agronomic properties of corn under different cultivation modes

i TR AR 7351 =M SRR CREEM RAEEL TR 4L Bk
i Rate of Area of Plant Stem Spike Spike ( #/hm”) ( bz /T 100-grain
Treatment germination flag leaf height  diameter length diameter  Spike number Grain number  weight
(%) ( cm’) (cm) (cm) (cm) (cm) ( spikes/hmZ) per spike (g)

28 JH AR R R B
Whole-year 93.6 207.93 257.0 2.38 25.39 5.36 68517 600.7 35.7
furrow-film
cultivation
VBRI
Furrow-film 90.7 198.52 255.5 2.34 24.62 5.15 68003 579.3 34.8
cultivation
WAL R ck)
Normal film 85.3 183.96 244.3 2.20 23.61 4.98 67675 545.3 34.2

cultivation

2.2 ZHBFEEBRRBEXNEXFENZN

283 R AR BB, T LK BGRRE, 1K
VTR S R AR AY S VA S OV DAE e D IR
TORA A BTN R A 2 s, A ROt it & 1 ok

R X 3 AR R A R 22V AR
e B, 2 1 B R B 5 F 3 7 0 4 B S 10 428
kg/hm’, 9 807 kg /hm”, B3 ML k2 22 7 JEE A% ( k)
P8 949 kg /hm”, 73513477 1 479 kg /hm” 858 kg /
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Table 2 Results of yield of corn under different cultivation modes

7 E E=1 VAYAN TR =N
b B A} Year /J\lzq:ﬂjf':i Ira Atﬁifﬁi Bexd HE R %)
Treat ) Average yield Converted Y1eld I ;
reatmen 2002 2003 2004 of plot( ke) ( kg/hmz) ncrease rate
2810 R A PR R
Whole-year 35.90 35.96 32.41 34.76 10428 * * 16.53
furrow-film cultivation
S s 1
R R R 34.26 33.93 29.89 32.69 9807 * 9.59
Furrow-film cultivation
e 41 T T oy
i HLBLIBRR  ck) 31.90 31.12 26.48 29.83 8949 -

Normal film cultivation

> * KRk BE, * RRBE., Note: * * Very significant, * Significant -

2.3 ZHEAFEBEHEXNTESKERKSFIA
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40~60 em +JZ ¥4 15. 98% , 55 i ke 2B B B Rk 1
(ck) 15.54%, [Fl 24 0. 44 ANE G A8, 2B IR
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Table 3 Soil water content under different cultivation modes

U

4 Year 0~10 em 10~20 em 20~40 om 40~60 om
Treatment

i s 2002 16.71 15.87 15.90 16.54
2B R 2003 17.65 16.99 17.37 17.49
Whole-year 2004 13.18 12.20 13.38 13.90
furrow-film cultivation 4 Average 15.85" * 15.02* 15.55* 15.98*
2002 15.55 14.28 14.65 15.24

S o 2003 17.25 16.53 17.35 17.47
;ﬂﬁ%}_ﬁﬁ& " livati 2004 12.87 11.95 13.35 13.75
oW, cuthivation FH Average 15.92% = 14,25+ 15.12* 15.49 %
2002 12.84 13.54 14.33 14.81

Heam ok 2003 16.80 16.86 17.21 17.85
ﬁﬂglﬂ;ﬁk D(ft')w 2004 11.13 11.69 13.38 13.97
ormat im cuftivation T4 Average 13.59 14.03 14.97 15.54

2.3.2 il AR RBASE KA R 2R B

ISR AR L BUR TSRS L mm K59 7
PP L B AE TR Ao, KA R T
LUK REA BB AR, AR R
el 58 R 7 L g 22557 BT RERO K
KA ATRRIR=F /G, R R ERIEKR

(mm/kg) » G A EAREG ™ ( kg/hmz) FNE
KEeAFHNRBFEKE(mm) , KEFEKEF H
EXREEFWNEKEP BREL . EXKIER 2 m
FEFKE W WIKE 2 m 2K E W: BiE,
F=P—LtT Wi— W=,

XA [ 77 X E KR4 A 18 | Flicsk
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JE(IOA30H) 2m HEFKEREAETIRENE  PIBKRRE 27 L mm, KB ERER IS H 27
W e & K RETOR T R4 B AERER 1 mm MBI HE (k) 81- 3 mm, 727l 0
FHAERT 2 m LEFUKEFA37L 9 mm, BZEHE  mm A1 1089 mm ;s AKIF HECEF1 26. 0 kg /mm.,
PR 3 R LB BB (k) 329 7 mm, #2081 BB 23. 6 kg /mm A HUE IR H
42. 2 mms WOHRE 2 m TR K E P14 4855 mm (ck) 20.5 kg/mm, yaldE 2. 4 kg /mm Al 5. Skg/
BB 429. 9 mm M AEBERIEE  mm, R FORZEN FERERE R R 7K F 8%
(ck) 349.5 mm, 73 A HEE 55 6 mm F1136 mm; AH HABEN RN,

T4 ERTEFHFAXKSFIAE

Table 4 Water use efficiency of corn under different cultivation modes

B2 m = WREZm

fA B B K& TRk E = . FKEEL INFI 2=
. iSRS [ 7K XI(}”‘Et Water storage W ater storage %ﬂfi R 8 Water 7{’((/]}‘%“%}:
Treat t % 7 Precipitation fmounff in 0~2m soil  in 0~2m soil & erl. Grain yield consumption f?' er use
reatmen ear (mm) ol runo layers before layers after consumption (kg/hm")  coefficient (ek 1(76110})]
(mm) planting harvest (mm) (mm/kg) g/mm
(mm) (mm)
Sk JE i 2 2002 513.4 25.7 351.4 468.2 370.9 10770 0.0344 29.0
\jv:ﬁj)l}jﬂifﬂ%ﬁ " 2003 682.9 34.1 387.5 586.8 449.5 10789 0.0417 24.0
furrow'};ilm 2004 430.4 21.5 376.8 401.5 384.2 9724 0.0395 25.3
cultivation P Average 542.2 27.1 371.9 485.5 401.5 10428 0.0385 26.0%

. ‘ 2002 513.4 25.7 305.7 398.9 394.5 10277 0.0384 26.0
%1@%5%1%5% 2003 682.9 34.1 351.6 346.5 153.9 10178 0.0446 22.4
Furrow-film 2004 430.4 21.5 331.8 344.2 396.5 8966 0.0442 22.6
cultivation ) Average 542.2 27.1 329.7 429.9 414.9 9807 0.0423 23.6
- ‘ 2002 513.4 77.0 305.7 325.5 416.6 9569 0.0435 23.0
i %E%lﬂﬁf??ki%( ck) 2003 682.9 102.4 351.6 401.3 530.8 9335 0.0569 17.6
Normal film 2004 430.4 64.6 331.8 321.7 375.9 7943 0.0473 21.1
cultivation V¥ Average 542.2 81.3 329.7 349.5 441.1 8949 0.0493 20.5

N s J== N A ° ° < < . N He L p e
2.4 i EEBRE TR B SN 0.5C 0.3C 0. 4CFn 0. 6°C ; i 2& ) JE 4F T M 3%

Pt EFIE R FR BRI 4 A25 BH~5 A4 S5ZWEREREE 2 MR ZER AR, BIEAAFE R
H)5em 10 em 15 em .20 em ¥R JE + 2% H oy R TR T HHC S TOR b, 220 R AR R
(FER A9 B LK) e, SRt 2R B TR M A i B 22 Rk 35 k) 2R 7 d,
HRKFEER (D) BN EEMERIE R E TR BB R TR MR A v B 22 T ARk 5 ( k)
3N 12.6C 12.3C 13.2CF1 14. 1C, #eEpke 4RATS d, PORIERH, 2 BB R IE i B &L m
TER I (ck) 12.2C 12.1C 12.6CH113.2C, MR, BABIFHRIRSEE, TE0IE T EXRER K
BIE AR 0.4C 0.2C 0.6CH0.9C; 2y  SHEMF RS, 32807 7 s, Kk TR
R 2 2 T R 4 3 12. 7C (12,4 (13.0C FIBTRR, MR 2 R, IR FE 77, Al T RAF5&
F13. 8C, i ML BB RRBIE (k) FEAER .

TS EXTEHFEAXELEMIETC)

Table  Soil temperature at various layers under different cultivation modes

\
i o Sem 10em 15¢m 20em
Treatment Year
. . 2002 11.9 11.7 12.6 13.8
2B JR A B R 2003 13.3 12.9 13.7 14.3
Wbole'yea_r . 2004 12.8 12.5 13.3 14.1
furrow-film cultivation -4 Average 12.6* 12.3* 13.2%* 14.17%
2002 11.8 11.5 12.1 13.1
28 V) T N 1 2003 13.4 13.1 13.7 14.5
Furrow-film cultivation 2004 12.9 12.5 13.2 13.9
P14 Average 12.7 12.4* 13.0* 13.8**
2002 11.6 11.7 12.2 13.2
IR ck) 2003 12.9 12.6 13.1 13.5
Normal film cultivation 2004 12.2 11.9 12.6 13.1
F-¥) Average 12.2 12.1 12.6 13.2
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2.5 ZEHEFEBERIEN HIER LRI
XA R R KA B8 A 15 H) #H2
(0~20 cm) 3EER o HAL PRI 2 434 266) , 2234
AR R K | 28 1) T PR B )2 - AL B 4331
Jy 53.15% (51. 4%, 5 B ke 28 B ME R ( ck) 50.
35% ., 73538 0 2. 80 1. 05 ANF 73 i HIEA WL
(ERHBRAA R 21 18% (1. 05% , B0 Hlite
RIS ck) 1. 03%, 4» 313 4m 0. 15 0. 02 A~

73 B IKAEN (TR B0E) 0987 5 mg /kg [ 72. 6
mg /kg, B AL ZE T BRI (k) 68 8 mg/kg, 43
A 18. 7 mg /kg . 3- 8 mg/kg s HALHE( NaHCOs
5) 43 AN 9.5 mg /kg 8- 5 mg/kg » B AL 2B JE
Fedi(ck) 7- 3 mg/kg, 73 AYEMNZ. 2 mg /kg 1. 2 mg/
kgo GORMRH, TOKRZEN FEE ORI E— e R E
HAEALBEZ LR HRARTT,

®O6 ERFERBAXNHELRELIER

Table 6 Physical and chemical properties of plowed layer under different cultivation modes

AHE FLBEE KRR T
o B D(E%;i;tv Volumetric ?)HIMEE_ Hydrolyzable Rapidly-available
Treatment ( //c‘m's“) weigh{t porosity (%) nitrogen phosphorus
8/e (g/em’) % (mg/kg) (mg/kg)
ZE ) SR R Ry
Whole-year 2.68 1.26 1.18 87.5 9.5
furrow-film
cultivation
2E BRI ) )
Furrow-film 2.67 1.28 1.05 72.6 8.5
cultivation
VBB (ck) i ‘ ‘ ,
Normal film 2.65 1.32 1.03 68.8 7.3

cultivation

S KB R AF B IR 1 L EE
Xl

3.1 FFIFHEEEREDAFERREER
FoRME R & lARER KT T B
%, BOH PR ZE B R 0 842 A /hm” s SR AUML
R PRI, SRARG SR BRI ARG | Ry S A
Bk B Ry B3N 1. 78 em 0. 38 em | 55. 4
wl.5g,
3.2 BERIFRIEHR
e AR ZE B R 1 7 1 479 kg /hm”, 7
K5y 16.53%
3.3 {EHBLIERBEBUMKE
Z SR 2l FAE bR R T VA R K
& R R MK IE TR IL NS B -, 78
R LR el T 3Ky AR
JE PR R T 35 4 Y K A B[], fi 3
K AT AL m AR, 80T 2 m L2 KRR
RS FIR R 42, 2 mm, HIE 755 1, 158
T AR R SRR ERE,
3.4 AT EXREFH AL . RiF
Tk R R BB e R B R R, ST RV B
AT NI, B U BRI 28 AR, R TR K TV Y
BE . PRI R SE RSN, e TR R
15 v R 7K 5 A RS TR A2 37 18 2 TS 2 - J R i 7 e

Ui, WA, ZE IR R IR 2 b 4 i AORE
HLIEVE 7B AT B A R LB AT b T 28K
VBRI HE B K VR 7B L BRI 7K PR B R S
W B ASAKN L2 TE R H AR5 AR 2508
fif O R B ISR - K oy By il R LR A
BRIIARIN R, 5 A5 A, i 10~ 60 em
TR S K BB S BRI P = 0. 44~ 2. 264
B A B R AR B AR B R S H a2
108. 9 mm; WOIRJE 2 m LR K B RCH MU A
FH 4 51 136 mm 5 7K 73 IR0 FU B RO s R 42
5.5 kg /mm
3.5 BERSHIBRFEFBIFIRBEMNEE

AT A BRI I T el T Bk
ZE 78 MR R TS ARG, 2 A 2o 1 L AT Pa B 2k v P iR
R 22 Y ey, (R AR AR 2 AR 5 BUETR
JZ M IR M PR, B T B B IR IR, O
em 10 em (15 em (20 em IR JE 1 2 MR 555 B S 28
B 53 7w 0. 4C [0.2C 0. 6CFn0.9C, 7¢
T 2 K IE 8 AR RO IR ) 75 SR A5 14 T 4T 1 4l
HMERA, P T AERLHR B IR, h R Bk 2 p K%
F, Al T R,
3.6 EABFREMLBERMANEE

A B SRR I SRR AR, A
& AT LR K R IR RGO IEREY
FIENTRIE T RIFFM (edE T RIS
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RACRATHUTA T 10 A B2, (- S BR WAL, 1080, 1710,
Peisises, LOELBEBo R 2R 0 L RORE B, BB R R A A

- . RS- HhE Ol R, 2003, 36(5) 1548 —552.
2. 80 ANTAY A, +- 1 0.15 4 5 ?
E A R LI MR K (3] BEES, E B, E L0, 5. FHA /N JEAF oI T 2 S 0

FEN A0 18. 7 mg /kg, HABRIENN 2- 2 mg /kg . LI S AR I T R AR RS 1999, 17 2) 11—
3.7 {LAREFIEIRIRNE. it =R 7.

F " 1GSF-4 BINLG | Ja 2B B ENL " B I, 0] 4 (4] WFRKRFRE - fEY RS (M ] U3 Al H it - 1980169 —
S 7 0 B EA TR Bl AP e 4 T AR R Y 2% 28

N ; ; N 51 BEARURZRE LIEARAHHT (M ] JEaT ARl A 198031
i, X SB-L B AL R TSz e

Fia IS, AT RADITARRAL B KRS o) o, semar, wam msmselr ks (M) A 4

LRI AR TR B8 G T bR i, SR FORAR & X 5% Toll B 200421 —43.
Gy IRMCR S (R AERAS R TR 70 A%, IR SRR, (7] RALKE. 3. (M) AU AR AL - 1983169 189,

(81 sfm A0 A4 E SR BEFE. [M ] W0 HF TR HOR AL
PERd ¢ 1989217 —304.

(1] VRdkss, ALAbE:, moCAT HRRRH LM ] 220 Hl R

Production effect of corn under
whole—year furrowfilm cultivation in dryland

LI Zhi-jun, ZHAO Ai-ping, DING Hui-bing, LI Ke; JIAN Yu-feng
(Dep artment of Agronomy, Longdong University, Qingyang, Gansu 745000, China)

Abstract: Aimed at the situation of limited and unevenly distributed rainfall in Longdong dryland
area, especially the problem of drought and low temperature during the growing period of corn, the
experiment was conducted to evaluate the effects of furrow catchment and plastic mulching on the growing
environment of corn and the use efficiency of rainfall- The results indicated that the mode of whole-year
film-mulch cultivation could improve the moisture and heat condition of soil and increase the yield of corn
in dryland- Therefore, it was the ideal cultivation mode to increase the use efficiency of rainfall and to
realize high and steady yield in Longdong dryland-

Key words: dryland corn; furrow catchment; plastic mulching cultivation: production effect

(L% 11 W)
Film mulch modes for increasing rainfall
use efficiency of dry-Jand corn

ZHANG Lei» NIU Jian-biao, ZHAO Fan
(Yuzhong A gricultural Technology Extension Centers Yuzhong: Gansu 730100, China)

Abstract: By analyzing the rainfall use efficiency: the soil moisture variation during the whole growth
periods the economic characters and the output of dry-land corn under different film mulch modes, it has
been proved that the mode of whole covering on double ridges and planting in catchment furrows is an
effective way to store and utilize fully the natural rainfall; to improve soil moisture conservation, to raise
rainfall use efficiency, to advance maturity time, and to increase yield and economic benefits of dry-land
corn remarkeably -

Key words: dry-land corn: rainfall use efficiency; film mulch mode



