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Fig.1 Effects of different transplanting time and imrigation amount on tillering of rice

A: T 2% ¥ Drought irrigation; B:“¥% . .J2 A% "3 ¥ : Shallow, thin, wet and dry for irrigation; C: &1 $ # ¥ | : Intermittent irrigation [ ; D+ [6} 5 ¥ ¥%
11 : Intermittent irrigation 1| ; E : % %% % 8% : Normal irrigation; (1):5 A 5 H # 3 : Transplanted on May Sth; (2):5 A 20 B # # : Transplanted on May 20th;
(3):6 A 5 H## : Transplanted on June 5th; T 5] , They are the same in the follows.

%1 TRABHMERAKBRETHRENEW
Table 1  Effects of different transplanting time and irrigation amount on dry weight of rice

HFH BT Growth periods

BRY
TSt e e L il Mot
stage sl:;‘e““ on ':‘;e "8 Heading-blooming stage :w;';‘ :m“;’
A 1.284 17.87¢ 42.08d 58.46¢ 64.18d
B 2.48¢ 20.74c 45.14c¢d 62.48¢ 68.74c
m C 3.06be 28.51b 47.04bc 67.04b 69.81be
D 3.35ab 34.66a 61.43a 75.08a 76.70a
E 3.93 38.30a 64.49a 72.02ab 73.82b
A 2.64d 2%.43¢ 54.81d 61.16d 66.67d
B 4.15¢ 29.34be 58.86¢ 63.63cd 69.50cd
2) C 4.80b 31.67b 61.49b 68.22bc 71.65be
D 5.26ab 35.49ab 66.51a 75.30a 77.88a
E 5.86a 40.70a 61.92a 74.94a 76.27a
A 4.27¢ 21.50d ‘ 48.07d 57.64c 65.04d
B 4.93b 29.41¢ 54.40¢ 61.21c 68.32¢
3 C 5.37ab 30.72be 56.22bc 66.71b 70.73be
D 5.52ab 33.47b 58.55ab 70.96sb 73.31ab
E 5.78a 39.34a 58.81ab 71.71a 73.64b

B RURAAEZBHEEC.0s KFLEREX, FH.
Note: Numbers marked with different small letters mean significance at level of 0.05. They are the same in the follows.
2.2 FEBHHESEKRIKBHEEERGHOER HABRPELHAELAHR,HSA20HB
2.2.1 #EeEi BAE2TAUENR.EBRHNE RELBEBKEKSASAS6A s ARSI
WEEEREETHBEESNM, TEEBRERERT MT70.19%.1.57%,
HHER, /A BRMAML.S ASHBRAB.C 222 #Rkeyxik mEITR, SBRPHEKE
HEREFSA2WAS6cASABR. AP ALEERE HKEMNENTHEM,SASAE5SHA20B88KD
KELLSH20HB56 A5 HBR ALBRAEST LBEEK. 34 BRPML,6 85 BHRK AB.C
BIEMKT 5.9%.3.3d%, 5 A 20 HB RS LHEE AAHAMEMHPALBESSASBSHA208%
ERAX,ED.ELHERAEARAKR, AEFETUE REREE.SBRVBLAHEAEREE HPS5H
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Fig.2 Effects of different transplanting period and irrigation amount on plant height of rice
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Fig.3 Effects of different transplanting time and

irrigation amount on ear length of rice

2.2.3 FRABAKAEAFLER HER2AWL,
3INBRASLEBEEKEMEM, 3 Het K o
TR Em ARy, Em AR R, BHAKSE
B v A R A K, WA T B oA M R B BE e T R
BIR/D 3MBRMAELE,S A0 HBRELEH
MEK,6 A5 ABERE/M HKPELBEIHHE
HMHSASHESH2 B8R 5E/NNTI10.22% .
15.31% .8.93% .12.45% .11.96% .14.49% . &%
RWDELHARERFTHAR,

2.3 AABHBESEAREABTURERSS

HERBEAER

2.3.1 —REAZKABRIFEHETHSEML HHE
4R IANBHRYM—KBEETFRIYES Logistec i

LA, THREG S d X3 BKE, S RIBME
KEHEMFHEMMS ASHBSE5A 20 BBR
DARTHERK, MBRYPEE, SABMBER
HERERN, P 6 ASHBR DL EBLAKE
BHSASABSS A2 BBRBELHREES N
HT 7.33%.8.25% ,E LB RBALT 3.82%,
5.43%. AEFETLIE N IKEEFAIHERE
Logistec HIZR 2546, & BB MARAH K B RIE INAF R E
Wi, 30 BRMAL .6 A5 HBRELEIFRH
ER/DD.EABERAKHKNEILSASHD.EAR
BAHNESFNBALT 6.72%.6.24% , 1, 5 H 20
HBBAHBAT 8.93%.10.27% . HHAKASF
TR 158 BRAR FHAER, BEEV KK
RE,TLLEYHERBERE,

232 —RARZKRBEFEERERAGTI H
B, —REERR R R BRI RER
HEREMZTL, THESE 154355 XE,F
EEBMSOHGTEAER, —REE, ZKEE
FREEERY TS H20 BBRE/D, —REES
A0HBRALERENWSASBS6ASHB
RANBEHESNHELT 0.73% .6.05% , K%
BSHA2WHEBRALEBELSASHE6AS
BEBEIHNBAT 2.79% .3.37% ., —KHE 34|
BRPACHESESH R ELBEHEK 1.07,
1.09.1. 11 £, "R 3B RH A LEEES
HIE E 4 AEER 1.26.1.42.1.23 15,
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Table 2 Effects of different transplanting time and irrigation amount on length, width
and area of upper three lobes in full heading stage of rice
BRHE o #IM Flag leaf 81—t Converse second leaf 8] = Converse third leaf
Transplanting  p. 4 K(em)  Flem) EB(e®)  K(em) Flem) EB(em?)  Klem) F(em) B (cm®)
stage Length Width Area Length Width Area Length Width Area
A 22.85 1.75 29.9 29.35 1.32 29.06 31.62 1.28 30.36
B 23.52 1.72 30.34 31.22 1.33 31.14 32.48 1.25 30.45
[€)) C 25.7 1.81 34.90 33.78 1.45 36.74 34.15 1.33 34.06
D 27.20 1.80 36.72 34.66 1.51 39.25 34.83 1.34 35.00
E 29.44 1.83 40.41 35.83 1.50 40.31 36.46 1.40 38.28
A 22.46 1.72 28.97 29.92 1.44 32.31 32.25 1.26 30.48
B 24.32 1.81 33.01 31.88 1.42 33.95 32.82 1.30 32.00
(2) C 26.43 1.80 35.68 34.15 1.51 38.67 34.97 1.32 34.62
D 27.87 1.92 40.13 35.23 1.50 39.63 35.44 1.41 37.48
E 29.75 1.92 42.84 36.07 1.55 41.93 36.75 1.43 39.41
A 21.38 1.68 26.94 28.27 1.38 29.26 30.27 1.15 26.11
B 22.46 1.65 27.79 29.62 1.36 30.21 31.22 1.16 27.16
(3) C 24.74 1.72 31.91 31.73 1.39 33.08 33.17 1.20 29.85
D 26.51 1.76 34.99 33.55 1.40 35.23 34.41 1.22 31.49
E 27.80 1.74 36.28 34.47 1.42 36.71 35.95 1.25 33.70
30 r —4—A——B —k— C —¢—D —%—E
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Fig.4 Effects of different transplanting time and irrigation amount on grain gaining of rice
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Fig.5 Effects of different transplanting time and irrigation amount on grain filling rate of rice
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Fig.6 Effects of different transplanting time

and irrigation amount on yield
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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.
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