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BREEKFBEHNKSLENZHAMKE LM
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Table 1  Soil water storage in 0 ~ 100 cm soil in different treatments

1)

TR KB Soil water storage ( mm)

Treatment 0 ~ 20cm

20 ~ 40cm

40 ~ 60cm 60 ~ 80cm 80 ~ 100cm 0 ~ 100cm

BELHETE
Half flat mulching in spring (CK)

EFCBEYH
Full flat mulching in spring

EEZEBTEN
Full mulching on double ridges in spring

BRFEFETH

Half flat mulching in autumn

RELHTE

Full flat mulching in autumn

L& S E 2]
Full mulching on double ridges in autumn

45.32bB

47.76aAB

48.45aA

47.51aAB

49.26aA

49.34aA

43.42dC

46.33¢B

46.87bcB

48.37bB

51.72aA

51.80aA

45.53bC 49.10cC 51.48bB 234.86¢C

49.36bB 52.13bB 52.02bB 247.60bB

50.33bB 52.32bB 52.85bB . 250.82bB

50.23bB 51.05bBC 52.07bB 249.24bB

55.81aA 55.32aA 55.682A 267.79aA

55.92aA 55.30aA 55.85aA 268 .22aA

2.2 FELAE TPk EHE®E

- MNE 1 THEE, A AFRLROARF LR KEE
EEMHU HEV'ER AFEREER,
22.1 KEAE RWHHZET, 7 0~20.20 ~ 40,
40~60.60~80 cm T EH ,KFELEWEWLHEK
THREAKERE HRKELE L ELEHE, T LE
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BFERNER LB E(RREE)KE, 5KEL
BV 6 A% 8 AP 20~40.40 ~ 60 cm /2
MIREKBRNERIBEEKRE: KELBYE

WIHCKBEERTHRELEYLE, 7 A44q
B ,780~100cm L EH , KEL WL L HE
KEREREF)RTKEB LB IR, 5B LM
FELHENERABE KBS LEPREABE Y 115
PCABRBERTHREXEYLE T AvOZE,. AR
BT R KENERAEE,

222 AFAK KWOHZET.ZE 0~20.20 ~40.
40~60.60~80 cm L2 HEELBENEN LB
BREEPE IR KBERNELBERNERSK
F RN AV A
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s-eee-se- BE VS VW Half flat mulching in autumn e T F LB V- B Half flat mulching in spring
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1 FRALEEHTHHO~100 cm TEAR
Fig.1 Soil water storage in O ~ 100 cm soil layer during growth periods under different treatments -
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223 HEAKR 7TAPEN.7E0~80cm 12
BOKELENENN L KB BER LM
TEMNEZEENEZRFHRE 16.16%.7.39%,
KELBEVEY TR KBRS BERLBEFEM
BB RNEZBEHRE 14.06% .5.45% , K FEL
BN ZHHMKELBELEN LB KBEE(RE
EVRTHEZSENEZWLEA BE_ T4, 7

AHRZ/E, 780 ~100 cm B, R4 MK +

BREKBHERARE,
ERARZRAKFLENLEHHMKFTLBELE

WER RN B RBEBETEESBENEZNR,

2.3 ARLEMNEEEAKEKBRROER
ME2AIUEH  ARLEEREITHER o8&

BARSHES BEENMTBHGEREER,

%2 FELEBAKREKBSFRRETIH
Table 2 Agronomic characteristics and yield of bean in different treatments
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Treatment Stem diameter Plant branchi Pods lant Weight per pod Yield

= (cm) e per P ® (kg/hm?)

EEERYE
Half flat mulching in spring( CK) 0.54eE 1634 12.35C 813 1006667
#ELRYE 0.56dD 1.83¢dBC 14.95beC 8.73bCD 13025.93b<BC
Full flat mulching in spring
BEELBNEN
Pl e e Soubl ridgen in srig 0. 59beC 1.93bcBC 15.84bBC 8.99bBC 14238 .89bABC
RELRTH 0.58cdCD 1.87cdBC 15.38bC 8.97bCD 13805 . S6bBC
Half flat mulching in autumn
KELBETE
e o g i st 0.61bB 2.17bAB 19.61aAB 9.15aAB 17938.89aAB
KELENENR 0.65aA 2.53aA 20.81aA 9.28aA 19311. 11aA

Full mulching on double ridges in autumn

2.3.1 RFEAHE KEFEAEXRIHNZH.F—HF
UTOBE AREXB AEFENELBENENR
EE . 2BRVEERZ FEVLEBEIM. hFELHE
PWEZCE AT IES WL O 32 N
FREKFLEVLE DL 12.07%.35.29% .
35.31% .3.46% .39.88% , E R WX R BEKF ;&
KELBEFE S HERE 6.56%.16.59% .6.12%
1.42%.7.56% AR A LY BXEBAMTBERF
BE, RELBETEXRTHNER B BkE ¥
B REEBMERKELETESHRE5.17%.
16.04% .27.50% \2.01% .29.94% , £ R A K B %
K¥,

232 AFAM FFLBEVNZEN ERTVEME
BRYBRLTEN F—HRFUT R BBE %
W AXEMTETABENERSKELENE
W 2R E R EML,

233 HEAAE EONLHEHP KFLENEN
BRETAREHEH F—HFLUT OB RS
M BREBENTEERA, HKEKELBETE. &
FLBENEBBEIM, MBESLBRLERK.
KELENEW KGR B bR .
BREMTFBBEMNBESLEYEAI»IRE
20.37% \55.21% .68.50% ,13.87% .91.82% , ¥ %

BEBRBEKF:BEZ2ENZHIIRS
10.17% .31.09% .31.37% .3.23% .35.62% , £ 713
PRBEEKE. KELBELERETMHZIH R,
BHREER BXEN=EENBESLETLE S
FIHRE 12.96% .33.13% .58.79% .12.27% .78.20%,
ERBEBRBEKTE . BHEZTLENEZRF RS
3.28% .12.44% .23.80% .1.78% .25.98% , 3 ¥k 45
B BB RERABEKTE,
FRARRA KFELENEZHMKELETF
BEEERBUFBEEHEKE SR,
2.4 AEAKBHRIEKSFAREHEW
NEIEFH, ARLERTHKFARRE
EREER,
24.1 HFEAR BKEFBALSAARELBER
ZWBR,EBEVTERZ , FEVEEE 3. KF
RN EBHKIAARERKBLELEARS
3831 %  EREBRBEKEL; RUKSLBFERRF
11.48% ., ERABE. KT LBETLEH KA AKE
BREXEVLERR 24.07%, LR 5B B EKF,
242 AFAR FFE2BVEN LETFEME
RV EKSFHAREEBENERSKELBEN
B0 R EEVEMAM,
243 HKEAE 6 NMLBAIMHREKESL
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BREMES KELBEYE EF2ENEH &K
FXBEVYE EEZ2ETVFEB 250, XREFE
BErERK. RELBENERNKSFAREN
65.45 kg/(mm-hm?) , HEFZLENEW EFFH
FA(CK) PR E 29.22% .81.20% , & R A&k
BEKF:KFZL2ETFEKSARAREN 58.71

kg/(mmhm®) BEELENLZH . FE2EXHETR
(CK)A SR E 15.91% .62.54% , SEFT L BN L
WEWERAEE, SESFLETFE(CK)AERE
"8 EKFE,

FTRAZHEE KBLENER MK LBEE
BB ERSUBHRGHAKS ALK,
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Table 3 Water use efficiency in different treatments

#ERE L ket £HEM KB BH=E K HABRE
i3 b {00/ 8§ E {08 REFH B Water Economic Water use
Treatment Soil water storage  Soil water storage Rainfall of growth consumption yield efficiency
in sowing (mm)  in harvest ( mm) period (mm) (mm) (kg/bm?)  ((kg/(mm*hm®)]
BEFYHYH
Half flat mulching in epring( CK) 234 .86cC 242.92¢B 286.80 278.74eD 10066 .67¢C 36.12dC
EFBVHE
Full flat mulching in spring 247 .60bB 247 .76bcB 286.80 286.64dC  13025.93bcBC  45.45¢dBC
BELBENEN
Full mulching on double ridges in spri 250.82bB 256.52aA 286.80 281.11eD  14238.89bABC  50.65bcABC
KEERH
Half flat mulching in autumn 249 .24h8B 244 .33bcB 286.80 291.71cB 13805.56bBC ~ 47.32bcdBC
BRELERYE
Full flat mulching in autumn 267.79aA 249 .04hB 286.80 305.55aA 17938.89aAB 58.71abAB
KEEBXNEN
Full mulching on double ridges in autumn 268.22aA 259.96aA 286.80 295.06bB 19311.11aA 65.45aA
¥R
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Different ratio of sheep manure and clay in pelleted-seed of forage

LU Guang-xin, LI Xi-lai, TIAN Feng, WEI Wei-dong, ZHANG Jing, LIU Yu-hong
( College of Agriculture and Animal Husbandry, Qinghai University , Xining, Qinghai 810016, China)

Abstract: Pelleted-seed of forage was made by choosing different proportion ratio of sheep manure and clay as addi-
tives, and anti-press strength, collapse time, water-retention time and germination rate of pelleted-seed were tested as
well . The results showed that different ratio of sheep manure and clay had some effect on the anti-press strength, collapse
time, water-retention time and germination rate of pelleted-seed of forage . The anti-press of pelleted-seed turned to lower
with the comparison of clay descended . Collapse time was shortened with increasing the component of sheep manure and
decreasing that of clay. Seed could keep more water with higher rate of clay while keep less water with higher rate of
sheep manure. Germination rate of pelleted-seed was significant ( P < 0.01) with different treatments. Treatment A,
(35% :65% )is the best ratio for pelleted-seed of forage according to the synthesis characterictics.

Keywords: sheep manure and clay; different ratio; pelleted-seed
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Effects of different plastic-film mulching on soil water
and water use efficiency of dryland bean ( Phaseolus vulgaris L. )
ZHANG Zhong-ping' , LIANG Geng-sheng', WANG Fu-quan', YANG Yong-gang?, YIN Yan-lan', LU Jian-ping'

(1. Tianshui Academy of Agricultural Sciences, Tianshui, Gansu 741001, China;
2. Vegetable Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract: An experiment was carried out to study the effect of different plastic-film mulching on soil water content
and water use efficiency of dryland bean ( Phaseolus vulgaris L.) by using six mulching modes which were whole
mulching on double ridges in autumn, whole flat mulching in autumn, half flat mulching in autumn, whole mulching on
double ridges in spring, whole flat mulching in spring and half flat mulching in spring. The results showed that compared
with spring’ s double ridges full mulching, autumn’s half flat film mulching and spring’s full flat mulching as well as
spring’s half flat mulching (CK), autumn’s double ridges whole mulching and autumn’s whole flat mulching increased
water content of 0 ~ 100 cm soil layer by 7.62% ~ 14.20 and 7.44% ~ 14.02% respectively at sowing time, and before
mid July water content of O ~ 80 cm soil layer increased by 7.39% ~ 16.16% and 5.45% ~ 14.06% respectively, sig-
nificant differences between each other got significant (or very significant) level. The bean’s yield and water use effi-
ciency of autumn’s double ridges whole mulching and autumn’s full flat mulching were 19 311.11 kg/hm’® and 17 938.89
kg/hm’, 65.45 kg/(mm* hm®) and 58.71 kg/(mm* hm’), increased by 91.82% and 78.20%, 81.20% and
62.54% (P <0.01 or P <0.05) respectively compared with spring’s half flat mulching. Furthermore, the growth po-
tential and yield and water use efficiency of dryland bean were significantly improved by planting in catchment furrow of
autumn-'s double ridges whole film mulching or in catchment hole of autumn’s flat whole film mulching.

Keywords: dryland; bean ( Phaseolus vulgaris L.); plastic ~ film mulching; water use efficiency



