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Table 1 Status of the stations in the study area

ox s e mgse (O i e Lo
Location Station () ©) Location Station ) )
P 3 Huma 51.72 126.65 ¥4 /R & Harbin 45.75 126.77
B3 Heihe 50.25 127.45 XU Shuangcheng 45.38 126.3
B4 #UIT. Nenjiang 49.17 125.23 B ¥ & Shangzhi 45.22 127.97
North R Sunwu 49.43 127.35 South T % Wuchang 4.9 127.15
EKiEd 88 Muling 44.93 130.55
Waudalianchi 48"5 12618 T4 Ning'an 4.33 129.47
#2 Hailun 47.43 126.97 HEARM Jiamusi 46.82 130.28
Lok X Qinggang 46.68 126.1 H 5 Fujin 47.23 131.98
Middle B & Bayan 46.08 127.35 $E % Jixian 46.73 131.12
77 IE Fangzheng 45.83 128.8 < ZFl Boli 45.75 130.58
FE1l Keshan 48.05 125.88 E:n KT Fuyuan 48.37 134.28
AL Longjiang 47.33 123.18 il Tangyuan 46.73 129.88
BH# Fuy 47.80 124.48 #:# Huanan 46.20 130.52
[k #k#) Lindian 46.83 124.42 %% Baoging 46.32 132.18 .
West 5 Baiquan 47.60 126.1 & Raohe 46.80 134.00
FE Tailai 46.40 123.42
%35 Anda 46.38 125.32
% Zhaoyvan 45.5 125.08
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Fig.1 Change of average soil moisture of 0 ~ 30 cm depth in crop
growth season on five sites of the study area(1980 ~ 2007)
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Table 2 Soil drying years in crop growth season of
the study area during 1980 ~ 2007
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90 £E4X. 19908 1 4 2 6 3
21 4
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Fig.2 Change of the soil moisture in the surface soil
layer at Huma(a), Fujin(b), Bayan(c), Shuangcheng(d)
and Fuyu(e) stations during crop growth season
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Fig.3 Change of the average air temperature in crop
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Fig.4 Change of the average precipitation in crop
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Fig.5 Changing trend of the soil moisture, air temperature and precipitation of Longjiang Station in crop growth season
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KERBEILAHHEEBHBRRXHERBEY,
HEFRAANERMRH MK ER ERKEFT
BRRERLBAKSEP RERBEOAERME, Hi
SMIEBESKEFREMXR BB RTFEAL
XHWEE, TEUHNMTREOIEAEB. £KE
10CRIBATE 2 800C, KBEEE, RHLEILT KM
SFRTHBERS, L EEKBELTR, KEFE
BEREEIIIx10 kg, REEBETHFENKE~KX,
BHEZWE AL EEE (XD SKE=R(YINXA
HAERFHREYE, TEH IR TEREERN : X <
15.17% , Lt W™ ER T, X <21.23% , L H KT,
21.23% < X <27.3% , L K FEH, X >27.3%,
+ R

L b ENBRATEBRERVBA L HE
HEEREEARSBRGEAEZKXRAEZ W TR
B, BET0HE 80 FRUK SBEREVE,
BRANEHLLZEFNRBAIREE"REKE >
10CHURIA 1700 °C, B BETH(7E 1300 h DL |k, %R
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FREBENMEXRE(P<0.01), HEBFHFER:
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Responses of soil moisture to climate change and relationship between
soil moisture and soybean yield in Heilongjiang
JIANG Li-xia, WANG Ping, LI Shuai, WANG Liang-liang, QU Hui-hui, LU Jia-jia,

GONG Li-juan, WANG Qiu-jing, YAN Ping
( Heilongjiang Provincial Institute of Meteorological Sciences, Harbin, Heilongjiang 150030, China)

Abstract: Based on the 1980 ~ 2007 observation data of ten-day soil moisture, monthly air temperature, and
monthly precipitation during crop growth season (from May to September) from 32 agro-meteorological stations in Hei-
longjiang Province, the spatiotemporal variation of surface soil (0 ~ 30 em) moisture and its responses to the air tempera-
ture and precipitation in the study area were analyzed by using statistical method, and the model for analyzing relationship
between soybean yield and soil moisture was built by use of regression methods in the study area. The results showed that
in Heilongjiang, the surface soil moisture during crop growth season in 1980 ~ 2007 had a decreasing trend, and tended
to be aridified, especially in the west parts. Before the 1990s, the surface soil was relatively humid, but thereafter, the
humidity kept decreasing, and partial dryness occurred . In the study peried, the mean air temperature during crop growth
season had a periodical increase before 1992, with a small fluctuation in a cycle of 6 years, but increased obviously after
that. The precipitation during crop growth season had a larger inter-annual variation, with a cycle of 4 ~ 5 years. The
surface soil moisture during crop growth season was significantly negatively correlated to air temperature and positively
correlated to precipitation. Both air temperature and precipitation were the main climatic factors affecting the variation of
surface soil moisture in Heilongjiang. Soybean yield was significantly correlated to the surface soil moisture in the study
area, and partial dry or wet soil had a adverse influence on soybean yield.

Keywords: soil moisture; air temperature; precipitation; yield
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Effect of different transplanting time and irrigation
amount on growth and yield of late-maturing rice

XIAO Yan-yun', TIAN Li-shuang®, XIE Li-yong', YANG Heng-shan’, CAO Min-jian'
(1. College of Agronomy , Shenyang Agricultural University, Shenyang , Liaoning 110161, China;
2. College of Agronomy , Inner Mongolia University for Nationalities , Tongliao , Inner Mongolia 028043, China)

Abstract: Climate changes led to gradual reduction of agricultural water and caused lack of water for most of crops,
especially for rice production. In order to alleviate the shortage of water resources and enhance the rice planting adapt-
ability to climate changes, experiments were carried out on the test base of Shenyang Agricultural University in 2009 us-
ing late-maturing rice variety Lisoxing No. 1 as test material to avoid the spring water peak by delay transplanting and re-
ducing the quantity of irrigation water during rice growth period to improve production efficiency. The test set three trans-
planting time (May 5, 20 and June 5) and four irrigation treatments (drought irrigation, shallow, thin, wet and dry imi-
gation, intermittent irrigation and normal irrigation) . The growth, development and yield of Liaoxing No.1 changed under
several irrigation conditions. The results showed that the dry weight, ear length, 1000-grain weight and grain filling rate
were largest under regular irrigation of transplanting on June 5, and which were maximum when rice transplanted on May
5 and 20. Tiller numbers showed a single peak curve at different transplanting stages. Under intermittent irrigation the ir-
rigation amount of transplanting on June 5 was less than that of transplanting on May 5 and 20, the interval were respec-
tively 658.64 m*/hm® and 522 .86 m*/hm?, the water saving amount were 6.52% and 5.25% . The yield of transplant-
ing on June 5 under intermittent irrigation was 9 297.15 kg/ hm®, which decreased by 6.54% and 12.70% compared to
that of May S and 20.

Keywords: late-maturing rice; transplanting time; irrigation amount; growth; yield



