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Relationship Between Yield and Leaf Gas Exchange Parameters
of Soybean Cultivars Released in Different Years

LIU Guo-ning'?, LI Da-yong’, CUI Jing-jing’ ., ZHENG Hong-bing’ , LIU Bing’, BAI Zi-yu’,
ZHANG Zhi-an®

(1. Baicheng Normal University,Baicheng, Jilin 137000;2. Agricultural College,Jilin Agricul-
tural University,Changchun, Jilin 1301183 3. Jilin Academy of Agricultural Sciences, Chang-
chun,Jilin 130124)

Abstract; In order to promote variety improvement of soybean, the 38 soybean cultivars released in 1923 to
2005 bred in Jilin province were used as test materials. the leal gas exchange parameters at soybean seed filling
period,and the grain yield in the mature period were measured, the relationship between yield and leaf gas ex-
change parameters of soybean cultivars released in different years was analyzed. The results showed that the
net photosynthetic rate(Pn)and transpiration rate(Tr) and apparent mesophyll conductance(AMC) were high-
ly significant positive correlation with grain yield(r=0.610 2" " ,0.631 6" * and 0.521 1" ) ,and water use effi-
ciency (WUE) was significantly negative correlation(r=-0. 536 5" ), which showed that the genetic improve-
ment of soybean makes the grain yield increase at the same time,also improved the net photosynthetic rate(Pn)
and apparent mesophyll conductance(AMC) ,and in the seed filling period, photosynthetic rate(Pn) and appar-
ent mesophyll conductance(AMC) and water use efficiency (WUE) can be used as a reference index measuring
grain yield breeding.

Keywords: soybeans; grain yield; gas exchange parameter;genetic improvement
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Fig. 1 Map of crop planting districts in Chengde city
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Table 1 Staple crop of crop planting districts in Chengde city
W e AL K TG R/ d IE 3B
No. Crop planting districts Frost-free season Staple crop
1 WL AR AR P 1 80~100 Mk FEE D WK
Il He 3R AAE Yl 2 100~110 BT HEE ML Rk
3 110~120 BT D ROkl FRE R
Il AL A 4 120~130 B SN SN UIERE S T3 NP
I\ R o B 5 130~140 TR BB BT ORE KR Y N
6 140~150 EXHRE AT OREL KB P b
v o A e A 7 150~160 FRVHBR A FORE JKRE B IR H 2E
8 160~170 ESP SN S NIVAY & R A N RE R
W 9 W AR 9 170~180 B0 S-S S NITAW, & =R A N RS B
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KU, MEEAE 3~4 CHERI AT &, el R
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121.8~136.9 ‘C., HMAMm —2~—4 C K,
FERRAR T —6 CHFEP 32 3F (A T 4D L (H R B0k
BE AR 81 J5 AT P W R AR K
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B B IF 46 43 B L 0 0F — 0 B BT 85 41 . 1B AR IR
AP SEIR . M4 BERI 97 75 13~ 21 d. ik
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Table 2 Climate resources of crop planting districts in Chengde city

i H Items 1 I Il I\l V VI
/7 hm? 54. 83 79. 84 25. 89 65. 80 123.71 21.93
HAUE 4/ % 12.5 18.2 21.1 15.0 28. 2 5.0
1K /m >1000 800 600 400 300 250
Vi B 0.4 0.4 0.4 0.5 0.6 0.6
TR/ d 90~100 100~120 120~130 130~140 150~170 170~180
ARSI/ C 1 3 5 7 9 10
SR/ C 2000 2100 3000 3300 3500 3700
=10 CRE/C 1400 2000 2500 3000 3200 3500
=5 CHKH/d 140 160 200 220 250 250
=10 CHKHI/d 100 110 160 180 190 200
¥ AR/ C <—14 <—14 <—12 <—10 <—9 <—8
AR/ C <20 20 22 25 27 28
5% AR/ °C —45 —32 —28 —25 —23 —20
24 % f e <R/ C 28 30 34 38 40 45
HEREK/mm 400 500 560 600 700 800

TR T AL - 35 B — D 48 16 ~21 d,
G2y 7~10 d BRJFAE . JFA6 00 50 BR E N
20 CEA B AREER 16 C.Hm 24.4 °C,

TSR L A A HE K IR =0 C /R B
390~580 °C,

ME2AEFMTHE =0 C IR 1 350 ~
1500 C, MM AT REK E, 05 H
PR <85 d. FL L B Bl 86 ~100 d. 2
G AN 101~115 d, B 080 5 Fl 116 ~130 d, #% i 2
AL APy =130 d,

R BREBEFHMERAERE

Table 3 The temperature required during the growth phase of oats

T i — e Py — Bk iE—IF e TEI — LA
n
| From emergence From jointing From heading From filling
tems
to tillering to heading to flowering to mature
H ¥R /°C Average daily temperature 15 20 18 14~15
5 cm #1178 /°C Ground temperature at 5 cm 17 25 24 18~19
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Table 4 Suitable plant region of buckwheat

YEY R A A EFW/d =10 THEIBUR o . il i 6 7 i =
. ) . PR /mm 3K /m : ;
Crop planting Growth Accumulated . ] Variety Planting
o . Precipitation  Altitude
districts period temperature type pattern
T Wb R BAEY 60~90 1400~ 2000 400 >1000 4 REGH ok
T R avEYs 90~120 2000~ 2400 500 800 e R Pk
I Ae#s R BAEY 120~130 =2500 560 600 S RE AN R VS A S R R LN 3 I Y L

2.2.2 ARIEAF LR R E AL MR S
Z BRI | R B I 2s a A Y 24, 5 A2
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F oo Pl R A 52 B8 58 A T U 7 = B sh AR
Ko B s 55 22 5 an B i 328 7 R 4fE ) X 42 2
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Plantation Structure and Developing Situation of Oats and
Buckwheat Along the Dam Areas in Chengde City

GAI Yan-xin' , WANG Yan-zhi ' ,JI Zhi-qiang ' ,GUO Yu-wei' , LI Chun-ning *,JI Da-fu * ,SUN

Rui-chen *

(1. Chengde Academy of Agriculture and Forestry Sciences, Chengde, Hebei 0670003 2. Agri-
culture and Animal Husbandry Bureau of Fengning Manchu Autonomous County, Fengning,
Hebei 068359; 3. Agriculture and Animal Husbandry Bureau of Weichang Mongolian Auton-
omous County, Weichang, Heibei 068450; 4. The State-owned Yuershan Ranch in Chengde,

Fengning, Hebei 068359)

Abstract; In order to promote the further development and utilization of oats and buckwheat resources, planting

structure and suitable varieties of oats and buckwheat were researched at [ , II , [l three types of climatic zone

in Chengde. The results showed that according to the agricultural ecological characteristics of Chengde moun-

tain, it is divided into three planting areas for extremely early maturing crop belt on the dam, early maturing

crop belt near the dam,north early maturing crop belt; the new varieties suitable for different types of planting

areas were determined by varieties introduction and screening test of oats and buckwheat; yield of oat and
buckwheat was 5 383.5 and 2 670 kgehm™ ,yield of tartary buckwheat was the highest for 4 870. 5 kgehm™* , ef-

fective to fill the gaps in Chengde city lack of variety structure, accelerate the pace of updating varieties. The

development of oat and buckwheat industry in cold mountain area of Chengde has the advantages of history,

tourism, resources and so on,and has a good prospect.

Keywords: Chengde cold mountain area; oats; buckwheat; plantation structure; development
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