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COBRKRT FRE T Ol RWE OKRRE KRE B £

(FPRALEARHR ESALCF A EZE T, o RIE 150030; 2 Z AT 5 A A FHRA, 5 RIE 150030; *EHREAR
&, K& 130062; ‘EHRBLLEMBE T, K& 130062; S EH BT ALL, FARMAM 130400)

W E WRAEAIBHEYHHTENATEHEE HEEMYHKENEHEIE
BIeAr, U FE S H BIRAE A 2R, T 2017 A1 2018 £ 48 AR P I B W A L3 A 4
FH R, BE T EMAmA TSR LEARYr RETANALEAPLERIAEATE
AFE UM AEEE WMl BEE e R ENES, XABPIF Ao LERE
SAHEH HEER GG KRB, B BEIAEAR TR, 2 REXA. AT HY
B OEWHE G%E TRREYESEHELIERPXREN, ERBAELEN(LE
BE24%UUT), L EREFTHE 1%, BEHER 1~2d, BEFETE 1.6%, 485t 8 %
B E A E SR T 6.1% .5.4% 10.2% ; L3R F 20% ~23% & 0 A T H ¥ ,21% ~
Q%ETHHEK, KERE FE, i%%ﬂ%‘%ﬁ’]i%mf??ﬁﬁfﬁmﬁ 0~10 cm +32 8 &
16% ~17% 14% ~15% 12% ~13% %7 12% LA T ,0~20 cm 43 38 R K 7 17% ~ 18% . 15% ~
16% 13% ~14% %7 13% LL T,

XK@ FAE; LEAME; Bl HABRRX; RRER

Effects of soil water stress on emergence and seedling growth of spring soybean. LI Xiu-
fen"?, MA Shu-qing™** , LI Yun-feng*, YU Hai’, XU Li-ping’, CHEN Feng-tao’, ZHANG
Hong-wei’, ZHAI Mo"? (' Innovation and Opening Laboratory of Regional Eco-Meteorology in
Northeast China, CMA, Harbin 150030, China; *Heilongjiang Province Institute of Meteorological
Sciences, Harbin 150030, China; *Meteorological Observatory of Jilin Province, Changchun
130062, China; *Meteorological Service Center of Jilin Province, Changchun 130062, China;
>Yushu Meteorological Bureau of Jilin Province, Yushu 130400, Jilin, China).

Abstract: We carried out a field soil moisture control experiment in central Jilin Province in
2017 and 2018 to explore the effects of drought on seedling emergence speed, seedling rate and
seedling growth during spring sowing to seedling period, and the spring drought index, with the
final aim to guide the spring drought assessment and drought control irrigation. Soil moisture was
controlled by rainproof sheds and artificial water spraying. There were seven soil moisture levels
and one natural rain-fed treatment. We measured soil moisture, emergence date, emergence ratio,
plant height, leaf age and biomass. The effects of soil moisture on emergence date, emergence
ratio and seedling growth potential were analyzed by regression method, and the evaluation index
of soybean spring drought was established accordingly. The results showed that soybean emer-
gence date, emergence rate, plant height, leaf age and aboveground biomass were closely related
to soil moisture in the sowing layer. Under the range of experiment treatment ( soil moisture was
less than 24%) , with every 1% decrease of soil moisture, the emergence date was delayed for
1-2 d, the emergence rate was decreased by 1.6%, and the relative leaf age, seedling height
and aboveground biomass were decreased by 6.1%, 5.4% and 10.2% , respectively. Suitable soil
moisture for soybean emergence ranged between 20% and 23%, and for seedling growth ranged

ER HARFE AT H (31671576,31801253) | H EA G/ A b b X A= 5 S G A0 R S 56 28 R 98 56 2 101 H (stqx20192d02) R RITH H
IRBLFEL ST H (D2018007) Al H A4 R A% L H AR (CMAHX20160205) %55 .

ek H 4

2020-01-08

2 0. 2020-05-15

# WIRMEH E-mail; jlmasq@ aliyun.com
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between 21% and 24%. The indicators of light, moderate, severe and extreme drought in spring
were as follows; soil humidity in 0—10 em was 16%—-17%, 14%—-15%, 12%-13% and <12%,
respectively; in 0-20 cm was 17%-18% , 15%-16%, 13%—-14% and <13% , respectively.

Key words: spring soybean; soil water stress; seedling growth situation; assessment model;

spring drought indicator.

RIGIEATE L E B R & A REY, KA
KRE 7 M BT R R R X IR 5 A5 5
A (HHHFESE 19905 R, 1996 ; Thomas et al.
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I U9 7 5 Bt v 7 R I R e 2 K S i) 3 (T
AlAE 2011 F X474 2018) , SBUOR T b MR
AYRCE R ER MRORLE R R e S RIS (E
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SRR, KGR F—H B HIER 0~ 10 cm
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a 02017 b
m2018
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Soil moisture (%)
s o 8 8
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1 BRETIERE

Fig.1 Soil moisture of each treatment
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2940 °C - d, F& & 472 mm; 2018 4E 43 512k 3050
C - df1408 mm, FEFPZE HHHIE], 2017 4E W & 42
mm , J& 1E & /0 ;2018 4FAY 11.1 mm, & 4™ B K
B Gt a0 /N X A e AN A ORI A
B, b A/ INX - S B AR R (B 1) B
P BRI 0~ 10 em HHERETE 8.4% ~23.0%11
Fl(E 1a) ,0~20 ecm 1)Z2BI7E 11.0% ~24.4% 30 [l
(Bl 1b); I EME H 0 ~20 em 4 30 & 7
14.29%~23.2% (K 1), TR R [ SR B
B OMZ RS L FEESMEE R H, /N E+
RN B A 23% A2 Ay, J@ T Am E Y [, R IE st 5
ML

LR R R — OB bR R A 22
SRR, 2R B A A N ) A e
(K 2), BEIGE(E 3), 2017 4 508 B E k)
HH A L 2018 AR FIGE K B[] 42 i) AN 6%
HEL, 45 DX AR AR T o B
2.2 IR B R B R R

KGR AR5 A e & 28 i, PR
P 5 75 ELEERZ I R A (R) B R K s AN
F0H, H, XS RS 11 RAS i,
M T2 — DA EA R, TR/ N

I

H H, H H, K

e a A EH A 0~10 em +J2; b A EHREIIE 0~20 cm /2 ¢ HEZEWHH 0~20 em /2,

Note: a: 0—10 cm soil layer from sowing to emergence; b: 0-20 ¢m soil layer from sowing to emergence; ¢: 0-20 cm soil layer from emergence to seed-

ling growth measuring date.
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Fig.3 Emergence ratio and relative leaf age, biomass and plant height of each treatment (a; 2017,b:2018)
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Fig.4 Relationship between delay days of emergence and soil moisture
T a2 ETIE 0~ 10 em £)2; b #F 2 HEIIE 0~20 em 12, R,

Note: a: 0—10 cm soil layer from sowing to emergence; b: 0-20 c¢m soil layer from sowing to emergence. The same below.
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Fig.5 Relationship between emergence ratio and soil moisture from sowing to emergence
Heoa: WEMHEEEHIE 0~10 cm +)2; b EFEH N 0~20 cm 12,

Note: a: 0—10 cm soil layer from sowing to emergence; b: 0—20 cm soil layer from sowing to emergence.
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Fig.6 Relationship between relative leaf age and soil moisture in soybean seedling stage

e a B ENEH 0~10 em )2 b M ENEH 0~20 em +)2,

Note; a: 0—10 cm soil layer from emergence to seedling growth measuring date ,b: 0—20 cm soil layer from emergence to seedling growth measuring date.
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Fig.7 Relationship between relative height and soil moisture in
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soybean seedling stage

Note:; a: 0—10 cm soil layer from emergence to seedling growth measuring date ,b: 0—20 cm soil layer from emergence to seedling growth measuring date.
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Fig.8 Relationship between relative biomass and soil moisture in soybean seedling stage

HFeoa: MR H 0~10 em )2 ,b: MR H 0~20 cm 1)2,

Note: a: 0—10 cm soil layer from emergence to seedling growth measuring date,b: 0—20 c¢m soil layer from emergence to seedling growth measuring date.

x1 KREFRITERESHRIEHEBKLITMS

Table 1 Index grade of soil moisture of soybean in spring drought and evaluation of its corresponding seedling situation

R TR 0~10 +HER 0~20 + 5 i fth— % ARXTREE AARTRRE A AR
Soil moisture 0-10 cm soil 0-20 cm soil R EL Emergence Relative Relative Relative
grade moisture (% ) moisture (% ) Days from ratio leaf age plant biomass
ZR T 17T, goif fxp sovineto (%) (%) height (%)
Absolute Relative Absolute Relative ©Mereence (d) (%)
& ‘H. Suitable 20~23 76 ~89 21~24 81~92 9~12 >89 >96 >86 >96
AE No drought 18~19 68~75 19~20 74~80 13~16 >85 >93 >82 >95
%5 Light drought 16~17 60~67 17~18 66~73 17~21 75~85 86~93 73~82 85~95
rF1 5 Moderate drought — 14~15 52~59 15~16 58~65 22~26 65~74 79~85 67~72 70~84
H 2 Severe drought 12~13 45~51 13~14 50~57 27~30 55~64 71~78 60~ 66 56~69
FEE Extreme drought <12 <45 <13 <50 >30 <55 <71 <60 <56

T R XL = b i B KR AR R = b e X BE/ TR ] 5K BEx 100,

Note: Soil absolute moisture is mass soil water content, Soil relative moisture = Soil absolute moisture/Field capacityX100.
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BEYRA. 2003, RS HLHE 5 7 8 0 il o 5% A O T 5 (il
LS S0) L MR ARAEAR LR [ Cui ZC. 2003.
Study on relationship between water depletion regulation
and yield and quality of soybean (Master’ s thesis). Har-
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