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Fig.1 Schedule description of ridge and furrow rainwater harvesting planting corn
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Fig.2 Amount of monthly rainfall in growth stage of corn and
multi-year monthly rainfall
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Fig.3 Rainfall distribution in growth stage of corn
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Fig.4 Soil water content of 0~100 cm and 0~200 cm depth at different growth stages under different treatments
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PH60 —AbFEA R AE KB B bk s T e & 2200, s H
23 H# 6 F 25 H PH30 A FEH 1) F Kbk = 2 &K T PL30
1 PM30 AbHE A FOKPE S, PR PH30 H 54 T AR R OK %
[, RN TE4eioRgl . PL60 1 PL30 AHEL AR K
B B ROK PR A k2 2251, [FFE PM60 5 PM30 AHLEAS
A 2R KB B RO MR m b e A 38 2200, (HANS H 23 HE
6 H 25 H PH60 3% w1 PH30, BEHILE s E sl
AR 0 A PR R OK bR s, X RIAEDR A PH30 iR 24 R Y
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Table 1 Corn height at different growth stages under different

treatments cm
H/H—H
LbE

05-01 05-12 05-23 06-04 06-14 06-25
PL60 15.66a 34.75a 61.55a 93.35a 136.40a  176.47a
PM60 15.96a 35.10a 61.93a 85.03b 126.93b  170.08a
PH60  13.78ab 34.63a 63.32a 87.78b 129.65b  171.67a
PL30 13.75ab 34.25a 61.50a 98.85a 131.70a  170.47a
PM30 16.33a 37.80a 63.13a 84.53b 127.88b  168.42a
PH30 15.36a 37.73a 58.03b 77.55¢ 115.53¢  156.06b
B60 11.58b 31.80b 56.95b 79.50c 120.80c  159.64b
B30 12.58b 32.30b 53.70b 69.80d 109.50c  148.11c

e F—ATFREAR R R ZE 5 W3 (P=0.05), R,

2.5 HIEEMRMZEMRNNEREMENSTLAIZNE

2 REFRAFREKI B YRR, nTLUE
M5 H 1 H# 6 H 25 HIXBIR ) Y, B2k kA& B60
AT FLT PM60, B30 454 B EKT PM30, UiHZE
B EER G TR A K. 8 A1 HA 8 A 23 HEXK

FRAEY R PHOO 2% T PL60, 8 H 23 H PM60 3%
KT PL60, 6 H 4 HAE 8 H 23 HE KLY F PH30
ARFRE KT PL30, 8 H 1 H2% 8 H 23 H PM60 & #1ik
T PL60, 35 PR T KA 8 B Bl 3 s il 7 SR AR K
8 H 1 HA 8 H 23 HFKEHAEDE PL60 W& T
PL30, 6 4 H#% 8 23 H PH60 ‘£ # T PH30, 8 /]
1 HA18 H 23 H PM60 =11 PM30, 1t B 5 22 Lb 4= 2& g ]
B E KR, ERKERKEYRIE AL,
B PR B 2B 7 i AR AN RO, £ R AR 1 AR
XL o
F2 AREKMBETFECERERHEKEYE

Table 2 Biomass per corn plant at different growth stages under

different treatments g
A A—H
pOSE]
05-01 06-04 07-01 08-01 08-23

PL60 0.41a 8.17a 56.10a 132.60a 137.63a
PM60 0.41a 7.44a 54.07a 111.80b 120.64b
PH60 0.35b 7.68a 54.58a 107.30b 113.11¢
PL30 0.36b 8.65a 54.20a 120.70ab 122.84b
PM30 0.42a 7.40a 53.54a 103.70b 112.34¢
PH30 0.39b 6.79b 49.61b 81.56d 83.00e
B60 0.30c 6.96b 50.76b 92.14c 99.20d
B30 0.32¢ 6.11b 47.09b 82.62d 90.84¢

TR RS B PHOO A PM30 43591 45 A B 66 666
FEF 59 259 £k, PM60 1 PL30 43551 Ky &5 23 Uil 44 444 BRAN
29 629 ¥k, PH60 Lt PM30 /& 12.5%, Ifi PM60 Lt PL30
1 50%. — ML T, o 2 E v s b N T R R
T K B A R AT AR o {H K SRR A R PHGO
PM30 MILL, BR7E S A 1 H PH60 & #XT PM30 4k, H
AR A 2 250, PM60 5 PL30 #8455 14K
WA W3 250 . 1X5 PH60 1 PM60 7 i [ A2 L K,
5. WA, A TR AE KA IR KRR,

* 3 ETKRAFAEK B R YRR, WL
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FHMNS H1HEI 6 H 25 HIXBRIRIAN, T K AL AR
W B60 MR B FHLT PM60, B30 A& B EMKT
PM30, {ETZEEMAEMEN R FoRAEK . HT s
B FOK BN AL R, AN I ROK A
ALY & PH60 &2 5T PM60, PM60 & 2 =T PL60,
PH30 &35 51 PM30, PM30 &3 &1 PL30. [AIFEd T
T RO A TR N ORI 2, A E IR OK
P IRIAR A4 & PL30 #5553 = T PL60, PM30 #f5 &5 3 1y T
PM60. JSUE ERA A P FREL PH30 T PH60, fHM 7 H
1 HEI8 H 23 H & A AUV EY BRI 3 A B 2 ,
VLI B AT, A B 2BV AR W R OK A ) 58
ek T B AR KA RN
£3 TREKMBRERMAGCERENE

Table 3 Biomass per unit area at different corn growth

stages under different treatments gem?
A3 —H
st
05-01 06-04 07-01 08-01 08-23

PL60 0.85¢ 17.02f 116.88¢g 276.25fF 315.69¢
PM60 1.72¢ 31.01d 225.30e 465.83¢ 540.18¢
PH60 2.23b 48.02b 341.11b 670.63a 706.95a
PL30 0.99%¢ 24.03e 150.54f 335.28¢ 341.21e
PM30 2.35b 41.11c 297.47¢ 576.11b 624.13b
PH30 3.32a 56.57a 413.45a 679.68a 691.67a
B60 1.25d 28.99d 211.47¢ 383.92d 413.33d
B30 1.81c 33.94d 261.59d 459.00c 504.67¢

2.6 MEEMMBERNSEKTENKSFARE
ap=A)

i 4 040, A9 PH6O Al PH30 fem H - E %A
SEEZERI, PM30 %5, PM60 1 B30 5=, B60 %,
1M PL60 ik WOHkFR % PH30 &K T HARACFE . 67T
AL #E A, EK7 8 PH60 fik /s, PM30 A1 PH30 X2,
PM60 F1 B30 25—, B60 VU, 1fif PL60 fHffk. Wkiash
54w RS T 5, 1fi PH6O A1 PH30 P9 ALEE )
YR ZERNIRE S, BrLl PH6O KI5 22 =T PH30
() B R e M BORFE405 T PH30. PM30 1)/ &
W T PM60, PL30 ()77 & W2 T PL60, 1 B30 1)
P R T B60 (1) 3 EEE K & BT PM30.PL30 £l B30
) T KA 6 P AT 8 g o FEZK A AL FE 2 R) 6 W 3
ZE5. KSR PH60 A1 PH30 #¢im, PM30 55,
PM60 Fi1 B30 5=, B60 #5P4, ifj PL60 .

x4 TEVEBEKRFENKSFIAYE

Table 4 Corn yield and water use efficiency under different
treatments

GE7E S ETS S

Rk SRR

iR /(kg * hm?) /% /(kg * hm?)  /mm  /(kg * hm? * mm™)
PL60  31569¢  51.7a 1633.1e  331.6a 9.5¢
PM60  5401.8¢c  522a 2817.9c  346.3a 15.6¢
PH60  7069.5a  50.7a 35829a  335.0a 21.1a
PL30  3412.1e¢  52.1a 17792f  330.9a 10.3¢
PM30  62413b  519a 3239.6b  352.6a 17.7b
PH30  69167a  47.7b 32962b  346.6a 20.0a
B60  41333d  50.7a 209484  3512a 11.8d
B30  5046.7c  52.7a 2661.8c  345.9a 14.6¢

3 W e

AHFFCHN, 2178 I RN ) RS In 38 M 5 K %,
X5 Ren"HF T 45 FEON AL, 3 4ME Zhou!', Jial™!
WIFST, ZE90 78 LA W I R4t v T3 S . 8K,
AT I SGE TR B E DI K R A, B g g
A, Rk, AHEST 2 AR 5 R
Bk AR SCE FI R T IR W i S A
Won. A E L DAL LI VIR N E
BLERbR, S0 IR T DU IR Rt 2 1
TR IR, BNBFEN RGP BRI L3RS H
FERBUEE T TRAEKKE, ST TR 216
3, M AR R AL B Hp 1) KRR R e T AL
M. PERRIK AR FH R AR R 3 v TR A

BN RE T RIEFHAK. AL AR
KO A RN, A I KRR N e 4. BRI,
TEARWF A, [R—2Z MR ENY, S%ELAFNH
i 5 73 1 B T S 5 S 7 NP R 7 2 S 7= o O
TGRS, Bl SORP RS R B, Spk A4
BTN, O FREORETN s KPR R A
i 33 750 BRIGINBIEEAL 33 750 KR, WORFEE R4
31%. HIEEDR=URGE, SE4 R AN DR R
& T/ NEMBEBGRIE S FIFE, EARTFST ISR IE
# PH30 & AR T HoA AL, 3K 5% A0 PR R K ol il 25 i ot
i, M SESr A, FEURFPRAR AN T D AT G

TER TR, AR K B IR R 380 5 A A4
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Effects of ridge width and planting density on corn yields in
rainwater-harvesting system with plastic film mulching on ridge

Wang Xiaoling, Chen Mingcan, Yi Xianfeng, Fu Guozhan
(College of Agronomy, Henan University of Science and Technology, Luoyang, Henan 471003, China)

Abstract: Field experiment was carried out to study effects of ridge width and planting density on corn yields and water

use efficiency in a plastic film mulching on ridge for rainwater-harvesting system. The system was designed by two
widths of ridges of 30 cm and 60 cm that had three planting densities of high, middle and low. The results showed that

soil water content and microbial biomass carbon content were increasing in the system. Corn height and biomass per

plant decreased gradually but biomass per unit area increased gradually in the system with the increase of corn density

under the same wide ridges. The rainwater- harvesting system with the ridge width of 60 cm could significantly increase

chlorophyll content during a period of less precipitation, but significantly decreased the chlorophyll content in high corn

density. The rainwater-harvesting system with the 30 cm wide ridge would make grain yield decrease due to the

decreasing proportion of organic matter allocation to grain caused by intensive intraspecific competition. The rainwater-

harvesting system with the ridge width of 60 cm and the high planting density had the highest yields and water use

efficiency among the treatments.
Key words: plastic films, mulching, density, rainwater harvesting of ridge and furrow, ridge width, corn, yield



