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W EH4AHABRKEAEANRFREGFIR KD FARERBKT AMRASAAMEMARHRR
BRB EERERARASLLMBEEALFRGFIEFRRBEFR, A A ShAMAIRERTSE EFHK,
REBWRAGABEHURH AR R KD AAEER(WE)RTON AR AP RFREBTRARAESE
HHEAE BT -RRAAGTHRBPAETNBEAREEA N XA, FRESBUNRANNLEBT TS LW HBEX
A BNRHATRALRXDANRFEPR WUEHEF OV, HAEHAG THF1 . WUE 25 &+ EH K
JEH 5 28.40.70.43 7 22.94.75. 06 AERFGEXKAMARAERABWARR, ELMEXKBHEERFR
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ZPMEFRESMNBEERERCS, RATSENES
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HEEMNBUR T HEZSRAT ElEAL 2
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EX PR EAEEENEH, AXL/NEBRE
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RESIRBEKRT(r=0.78)1, EETHEHK
PRRIPETE 267.3 mm, 5 £ W 544.8 mm B
49.06% , Lk RYL, R R B A /NEEFHFERE
B, E—F¥AREELEEHA, MEEKRRHAK T~
9 /A4 (A1),
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Fig.1 The status yearly rainfall and fallow time rainfall in eastern Gansu
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PRIRBIRE T R IZ X A&/ H LR KRR E
BERFMXENE, EEREWER,7~9 K
A HE 0 ~200 em + & LMK BT LA 3 370
~ 500 mm, T 76 T 8 £ 43, 0K IR 3 B WO L 8 6 IR 4

50% ~60% K L ki, - 3o 9K 2 R{UE R3] 4
X MERSHEZETHEEY, KAPSER, +
BMERRKE BERALLBHKSPEBRK—
B FER, WA AR EMK(E L),

21 RN EANGKRABERARALNASEL
Table 1 The soil water changing by the raining in summer fallow period in dryland

i Lt ST R TR S T R LY S
Year wo:{x;en::l; I(nmm) Sofi:uw":wr stzdreté bef)ore S;:)ail]l water ?::’re(d aft;r So;:lll r'aler slfzglzmen; i e supplement in
peri mm, ow peri mm in fallow peri mm fallow period (%)

1989 258.4 250.2 300.7 50.5 9.5
1990 344.3 271.4 474.2 202.8 58.9
1991 112.1 256.7 275.5 19.0 16.9
1992 340.4 294.9 433.3 138.4 40.7

F3J Average 266.3 268.3 371.0 102.7 38.6

XFERERNED EF—MWEKSE BEW
EEKBCERNE DERMABETR REF
BT BRURH R LMK MBEEARTES,

EXHMARESKER G FHAE—RKHERR
BEREAHTHERE2 m T RAKAIEHRUREET
PR KB EAERR, B IR X R AL /D E K5 F
AR FRRBRURBEEBEESTAHRR, L
PERLPERRRPEIHBEEERE, RF L

B AKMBERER, XARERLNEFBOEE

AR AR RENREEAERE.
1 KB S5ERRIT
1.1 RBHEERE

REHEAARAESHE 14 ML DERF, &
FEHRRRRLE 2,

£2 H#RRMRKE

Table 2 Varieties and their sources

Fe LL * R ;81 & * B
No. Varieties Source No. Varieties Source
1 K 6878 WTH R B 8 B2 4% 338 HRERME
Changzhi 6878 Shanxi Academy of Agricultural Sciences Longjian 338 Gansu Academy of Agricultural Sci
2 %% 9505 WAWRE T 9 4 20(CK2) BHR¥ER
Luomai 9505 Luoyang Agricultural Science Institute Xifeng 20 Longdong University
I 411 FE IR SR8 10 R 1043 B RAF K
Jing 411 Beijing Academy of Agriculture and Forestry Sciences Xinong 1043 Northwest A and F University
4 EHF 47(CK1) W E BB u T4k 9622 AR K2
Jinmai 47 Shanxi Academy of Agricultural Sciences Xinong 9622 Notthwest A and F Universi
5 BE % 127 H A& R 2 Fif 2911 BEALRAR RS
Longjian 127 Gansu Academy of Agricultural Sciences Xinong 2911 North A and F Uni
6 BE % 196 HMERER 3 TR 9614 LR AR B k%
Longjian 196 Gansu Academy of Agricultural Sci Xinong 9614 North A and F Universi
2 Bt % 294 HMERE B 14 BR25 % R E B
Longjian 294 Gansu Academy of Agricultural Sci Luohan No.2 Luoyang Agricultural Science Institute
1.2 REiait W, URRR R K4S & BIER , BaTHRIER

HRERARNX I, LB L REH (2 m L]
KAEE)TW HELE, Jic 4 8 R A gTEL /D
FWRKEATIEBEEWN. REFRR EWENIE
WRE8# A, A 1.2 m T .JEE 0.008 mm K3
BB 35 2 i 1A, 5032 b U9 ] FF 40 em x 40 em HEK

HH LA ER, B AR ER R R RME,H
FARAMESRB AR S, X I =4KFE:
(1) TW1, B, B &K E 19.68% ,#HE T
2m B KE 535.6 mm, B 4K IR & 8 R
£; (2) TW2, FEH, FHEKE 16.80%, HETF
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2 m+BEKE 343.2 mm, B HKk R 3 BE R 38K F
(3) TW3, {K/EH, FHE KR 14.55%, 5 F2m
TEEKE 252.2 mm, EAKRBIBERZ VIR
SF(TV) BB,
MEEHR20m*(5mx4m), BEE IR, UHRE
MBS H 257,177 HE 20 cm, B A

T 375 J5/hm?o BRAE(P,05) 90 kg/hm® 3% Bl — K i
AL BB (4%)150 kg/bm?, RIS EFE XH, HR
F 2003 ~ 2006 4E BEHEAT , AR BTN 3 SE L H{H

2 RS54
2.1 ERBABESESHTRNEN

%3 RAXNKALMH”RHYM(k/hn’)
Table 3 The yield in different soil water content before sowing

478 Treatments

& ¥k
Varieties ™1 ™w2 ™3 Average

Bt & 127 Longjian127 3177.80 2916.68 1988.90 2694..46aA
B2 % 338 Longjian338 2633.35 2627.79 2055.57 2438.90abAB
B2 % 294 Longjian294 2505.57 2366.68 2200.01 2357.42abcAB
B % 196 Longjian196 2627.79 2533.35 1655.56 2272.23abedAB
TG 20 Xifeng20 2933.35 1700.01 1061.12 1898. 16bedeABC
W 411 Jingdl1 2611.12 1811.12 1233.34 1885. 19bedeBC
B # 47 Jinmaid7 2438.90 1633.34 1416.67 1829 64cdefBC
TG4 2911 Xinong2911 2588.90 1533.34 1116.67 1746.31defBC
#4 6878 Changzhi6878 2127.79 1594.45 1300.01 1674.08defBC
754X 9614 Xinong9614 1940.01 1733.34 1313.34 1662.23¢fBC
FI4R 9622 Xinong9622 1811.12 1455.56 1050.01 1438.906fC
%5 25 Luohan No.2 1893.34 1240.01 1006.67 ' 1380.01efC
A 1043 Xinongl043 1700.01 1338.90 1055.56 1364.82¢fC
¥ 3 9505 Luomai9505 1833.34 1077.78 805.56 1238.90fC

E:ARARNEFBRFERIMAD 197 5% BFKF.

Note: Different capital and small letters mean significance at 1% and 5% levels.

HEIMFBA, ARKEHLBR~RERE
%(Fp1=99.00> Fry =22.34> Fo 5 = 19.00), &b
ETWI1 3 TW2,TW3 K357 B 5 5 75 28.40% -
70.43%. MM ZEIFREREE (Fo0=6.70>
Fry=4.30> Fo o5 =3.80), 7EH )& (TW1) b3
Bk 127 =B B R, N3 177.8 kg/hm?, TR 1034 7=
BRE, N1 700.01 kg/hm®; 7€ P & 35 (TW2) AL B o
Bip % 127 =R BB, M 2 916.68 kg/hm?, 3% FF 9505
=R A, 271 077.08 ke/hm’; 761 JiE 35 (TW3) b 2
15k % 294 =R, 42 200.01 kg/hm?, ¥ F 9505
FERBRIE, 5805.56 kg/hm’,

BANERTUES, BIEANRRESHE
HAPMEMHERLRERER-BRABRENY
¥, ARABNEHEANERBERYE =B IR
B, YhAHr-BER EERBRBFETRK
HEBEER HOESLXBUSH=RERKERK
TF LA BBEER.

2.2 FREBTRMHKSHBHE(WUE)

8 2 AR, RRUEHAL EE TS WUE R#EH

£ TW1, 58.55 kg/(mm - hm®); X K & TW2,6.9

kg/(mm+hm?) ; TW3 B {%,4.95 kg/(mm* hm®), TW1
4B WUE 43 513 TW2.TW3 3§ /0 22.94.75.06 78
B, B ZE, B 127 WUE B®,H 9.6
kg/ (mm-hn?) , FEK B % 338,24 9.15 kg/(mm-hm?) ;
BE% 294, 8.4 kg/(mm - hm®) 1 BE % 196, 8. 1
kg/(mm-hm? ) 533156 3.4 £, 5 FI B & 47(CK1)H
T 20(CK2) F i 46.12.39.48,28.10.22.95
41.61.35.18.24.15.19.16 1~ H 4 & . WUE B %K
K% 9505,4.95 kg/(mm-hm?) , B F 47(CK1) FF
#: 20 (CK2) WUE 2+ %I & 6.6 kg/(mm - hn®).6.75
kg/(mm-hm’),

SR, BHERMA/NEN WIEEHRER
W ARKEAGET, AHEERRKNESR(E 2).
MEARBOHEAKSF AR E/E LR, KPHA
RERBYSHERFNRHKFELERALBERS
K, MR, KAF AR REN, E&LEP BRI
Bk,
2.3 REMEERHEKSREMN

1991 ~2003 ERBHE A HERAGT B0 LR
AR EFHREAMERERLLE 4,
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L BIE

ANEERSHBNEB EFHREKBERE
X, BB THEARXRERX:

JEH X, (mm) 578 ¥Y(kg/hm®) KRBT .

Y =5770.8/(1 + e(5.248 ~0.017X,))

Y =5770.8/(1+ ¢(4.874 - 0.011X,))
F=29.89, R=0.9001"" (2)
RPEFBBEAFEFGET RSB IRH
FRENRXE AR -BAEYETHRARZ

F=10.67, R=0.777" (€)) EAREEZEREME, HHRFH XA REEREN
EFHPEK X,(mm) 57 R Y(kg/hm®) XRT FEHAFALETHRAREGLIEFEN XA
ﬁm%’: io

12

9 —
54
g5 sf
H

—— TWI1 —k— TW2 —— TW3
0 1 i L 1 1 1 L L 1 1 1 1 1 J
1 2 3 4 5 6 7 8 9 10 11 12 13 14
& Bh Varieties

B E 1~ 14 58105 . K 35 6878, 3 F 9505, 5K 411, B 3 47(CK1), BB % 127, B % 196, B0 % 294, B0 % 338, 79 Mk 20(CK2) , FA AR 1043, K
9622, 4K 2911, TR 9614, 5 2 5
Note: In Fig. 2 1 ~ 14 stand respectively for the varieties of Changzhi6878, Luomai9505, Jingdll, Jinmai47 (CK1), Longjian127, Longjian96,
Longjian294, Longjian338, Xifeng20(CK2), Xinongi043, Xinongd622, Xinong2911, Xinongd614 and Luohan No.2.
2 AE G ERAK SR B K R
Fig.2 Effect of WUE in different soil water stored before sowing

4 ERETORAMNENE=RHER
Table 4 Yield of different soil water before
sowing and rainfall in growing season

BEEH (om)  EFHIREK R
£4 Soil water Rain fall in Yield
Year before sowing  growing season (kg/har?)

(0 ~ 200cm) (mm)
1991 ~ 1992 3%.1 233.5 2730.0
1992 ~ 1993 458.0 254.3 5496.0
1993 ~ 1994 397.4 338.2 41711.5
1994 ~ 1995 277.1 173.0 1276.5
1995 ~ 1996 231.8 277.5 1473.0
1996 ~ 1997 365.2 193.2 4371.0
1997 ~ 1998 276.6 346.2 4209.6
1998 ~ 1999 328.2 254.2 3875.0
1999 ~ 2000 332.8 183.6 1064.0
2000 ~ 2001 300.6 286.1 3324.2
2001 ~ 2002 338.3 450.3 5761.6
2002 ~ 2003 327.9 251.8 3333.3

Xt FREK, AR RN RA R, B TFH
HEARRBMEKMERRERK, BB L HE AR,
ELXPNEBHEBRRORARGHBERRL/DE

FREMUEIZMHITARLR. HE3PTUR
H , P ARSI LR A K 5 AL B o R B DA B3
FREMARHER, CRESRAXAMKELR
KIS RT, FRRERBIFEKDT S RET
FEKFRHBERRERRTVFE;MESRSE
HHREKXR P, BHEMREKBAEM, = BEP K
BB R A B, FEFEK BIABR Kot 3
BB K. AR, 8 o 3 8 R BT R R
BREERTHEMEFTHREK. ZEHBFTBRESER
ARFHYE, SRS OISR B,
H— XL /PEBFURN X, (mm) FEF R
R X (mm) WEESR Y(kg/bm ) HFTSHT, H
MFXRER:
Y= - 20490 + 70.92X; + 56.95X, — 0.028X;% -
0.127X,X,-0.004X,>2 R=0.8288"" 3)
B 4 29, ERGEFTHEKORERT,
A TR BV BRI S E KA
EREHNYE RHRBE - EHKIXBHER
ErFEMERER MR, TESEFHRNENY
AEERRK AARBEXLNZETHEKH™ K
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Fig.3 The simulaton curve of yield with soil water
before sowing and rainfall in growing season
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Fig.4 Yield of co-effect of soil water before
sowing and rainfall in grawing season
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Effects of long-term organic manure application
on crop yield and fertility of black soil

HAN Xiao-zeng', WANG Feng-xian'"?, WANG Feng-ju''?, ZOU Wen-xiu'
(1. Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Science , Harbin, Heilongjiang 150040, China;
2. College of Resources and Environment, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: Based on long-term experiment located in central section of the northeast black soil, the effect of organic
manure application on black soil fertility and crop yield was studied. The results show that long-term organic manure ap-
plication could enhance black soil fertility, compared to pre-test, organic matter content, total nitrogen, total phospho-
rus, available nitrogen, available phosphorus and available potassium under organic manure application treatment demon-
strated increase trend, organic matter content, total nitrogen, available nitrogen, total phosphorus, available phosphorus
of fertilizer treatment showed increase trend, however, total potassium and available potassium showed opposite trend;
under no fertilizer treatment, all indicators except total phosphorus and total potassium showed increase trend; C/N under
different treatments demonstrated decrease, the range of values from 11.32 to 12.01; pH was suitable range for crop
grow attributed to organic manure application. >0.25 mm water stability aggregate under different treatments was in the
order of fertilizer plus high organic manure(NPKM2) > fertilizer plus low organic manure(NPKM1) > fertilizer(NPK)
> no fertilizer(CK) ; the yield of maize and soybean indicated increase with fertilizer and organic manure application,
and, annual yield of maize under different treatments showed increase trend, but, the same trend was not found in yield of
soybean. The bio-exhausting experiment proved that organic manure application could increased black soil productivity.

Keywords: black soil; organic manure; soil fertility; crop yield
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Effect of winter wheat yield and WUE with different soil water
before sowing in semi-arid areas

LUO Jun-jie', WANG Yong?, FAN Ting-lu®
(1. Institute of Bio-technology , GAAS, Lanzhou, Gansy 730070, China;
2. Institute of Dryland Agriculture, GAAS, Lanzhou, Cansu 730070, China;
3. Department Science and Technology, GAAS, Lanzhou, Gansu 730070, China)

Abstract: According to the wheat yield and water use efficiency low and instability in arid of easten Gansu. The
summer fallow coincides with the rainy season and evaporation fastigium, which brings the insufficiency of soil water stor-
age in East Gansu rain-fed areas. Covering field with plastic film in this season to collect water and restrain it from evap-
oration could increase the water storage in soil. An experiment was made in summer fallow time in which bare land was
covered with plastic film for restoring the rainfall in the soil. The results show that: 1) Wheat yield and soil water content
before sowing significant correlation based on certain conditions. The yield has a higher fitting degree with the soil water
content before sowing. 2) The soil water content before sowing in different ecological types of winter wheat yield and
WUE has significant influence. The yield and WUE in higher soil water content was respectively increasing than middle
lever and low lever in 28.40,70.43 and 22 .94, 75.06 percentage points. 3) During the summer fallow period, applying
this technology which collecting rainfall and control the evaporation, make by conventional tillage soil water efficiency of
33% ~38% increasing to 60% ~ 70% . Rain water collection and plastic film cover in summer fallow period could sig-
nificant improving the soil water condition and stable for ecological winter wheat yield increasing.

Keywords: dry land; winter wheat; ecotype; WUE; soil water before sowing



