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Effects of Planting Density on Photosynthetic Capactity of Glycine gracilis
LIU Yu-lan', CHEN Dian-yuan' , YUAN Ming-hao' , Qu Xi-yun®, LIU Xiao-juan®, ZHANG Yi', HE Meng-yuan'

(1. Jilin Agricultural Science and Technology University, Jilin 132101, China; 2. Changchun Seed Control Station, Changchun 130033, China)

Abstract: This study investigated the effects of planting density on photosynthetic capacity of Glycine gracilis. A field experi-
ment was conducted using a split-plot design under five planting densities (18 x 10* plants-ha™",S1; 20 x 10* plants+ha ™",
82, 22 x 10* plants-ha™',83; 24 x 10* plants-ha™', $4; 26 x 10* plants-ha™', S5) with Tongnong 15 as material. The re-
sult showed that the plant height and lodging rate showed a gradually rising trend along with the density increasing. Fresh
weight of root and the amount of root nodules per plant showed a firstly increasing and then decreasing trend with the density
increasing, they reached the maximum with S3 treatment. Leaf area index ( LAT) were improved along with the density increas-
ing during the period from V4 to R4 ,while decreased with the density increasing at R6 period. Dry matter, SPAD, seeds num-
ber, effective pods per plant and 100-seed weight showed a gradually reduced trend with the increasing density . The net pho-
tosynthetic rate (Pn) ,transpiration rate ( Tr) and stomatal conductance ( Gs) were decreased with the increasing density in
the V4-R6 period, but they were improved with the density increasing in the R7 period. The differences in the net photosynthet-
ic rate (Pn) and transpiration rate ( Tr) between S4 and S1,S2,S3 treatments were extremely significant (P <0.01) , the
differences in the stomatal conductance (Gs) was significant (P <0.05). Intercellular CO, concentration ( Ci) was increased
with the density increasing. Treatment S3 had the highest yield of 2 908.99 kg-ha ™", which was 7.5% , 3.6% , 9.9% and
21.8% more than S1,S2,54 and S5 treatments, respectively. The difference in the yield between S3 and S2 was significant
(P<0.05) ,and the differences between S3 and S1, S4, S5 treatments were extremely significant (P <0.01). The results
could provide scientific and reasonable theory basis for the production practice of the plant population of Glycine gracilis.
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Table 1 Effect of density on the plant growth of Glycine gracilis
1ekR b A H I Growth stage
Indicator Treatment V4 R2 R4 R6

R S1 22.73 a 72.62 eC 82.08 eD 94.30 cC
Plant height/cm S2 22.49 a 75.28 dBC 85.22 dC 94.97 ¢C
S3 23.03 a 78.50 ¢B 89.37 ¢B 96. 44 cC
S4 23.58 a 81.73 bA 92. 84 bA 100. 80 bB
S5 24.39 a 83.58 aA 95.79 aA 105. 50 aA
R R S1 1.79 a 5.24 ¢BC 8.93 cC 13.82 cC
Root fresh weight/g S2 1.80 a 5.26 beBC 10. 02 bB 14.67 bB
S3 1.78 a 5.44 aA 10. 20 aA 15.27 aA
S4 1.81 a 5.32 bB 8. 84 ¢dCD 14. 08 cC
S5 1.79 a 5.19 ¢C 8.71 dD 12.82 dD

AR IR S S1 24.80 a 35.30 bBC 45.60 cAB 54.30 bcAB
Rhizobium number S2 25.00 a 37.30 aAB 48.10 aA 58.40 aA
S3 25.30 a 38.00 aA 49.50 aA 59.3 0aA
4 24.40 a 34.90 bcC 46.30 bcAB 56. 80abA
S5 24.10 a 33.30 ¢C 43.40 ¢B 51.00 cB
TR R Sl 4.14 aA 16.52 aA 92.41 aA 105.73 aA
Dry matter accumulation/g ) 3.79 bB 15.76 aA 80.53 bB 93.60 bB
S3 3.76 bB 14. 42 abAB 71.92 cC 84.39 cC
S4 3.64 beB 13. 40 bcAB 65.61 dD 77.86 dD
S5 3.49 cB 11.61 cB 57.16 eE 69.25 eE

[R5 B i A R R/ING b 2351 2 0. 01 F10. 05 7KF-28 57 2, TRl
Different capital and lowercase in the same columa indicate significant difference at 0. 01 and 0. 05 level, respectively. The same as below.
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Table 2 Effect of density on SPAD of Glycine gracilis at different growth stage

Qb3
V4 R2 R4 R6 R7

Treatment

S1 39.32 a 41.13 aA 44. 64 aA 48.36 aA 32.06 a

S2 38.48 a 40. 45 abA 43.7 abAB 47.43 aA 31.78 a

S3 38.39 a 40. 03 bAB 42. 83 beBC 46. 68 bAB 31.38 ab

S4 37.87 ab 39.91 bAB 41.96 cdCD 43.91 ¢BC 30.40 b

S5 36.91 b 38.81 cB 40.94 dD 43.68 cC 29.85 b
AHIC R AL . .

-0.9688 * * -0.9648 " * -0.9996 " * -0.9647 " " -0.9783 " "

Correlation coefficient

CORU T AR AR A 2 R A, R IR

“and " " represent the values had significant and very significant correlation. The same as below.
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Table 3 Effect of density on LAI of Glycine gracilis at different growth stage

Ab R

V4 R2 R4 R6
Treatment
S1 0.82 ¢B 3.76 eE 5.05 eE 4.89 aA
S2 0.93 bcAB 3.98 dD 5.28 dD 4.79 bAB
S3 1.01 abAB 4.18 cC 5.58 cC 4.73 bB
S4 1.03 aA 4.44 hB 6.21 bB 4.47 cC
S5 1.08 aA 4.87 aA 6.54 aA 4.23 dD
LEPEY ' - ‘s . .
. . 0.9957 0.9861 "~ 0.9858 * * —-0.9661
Correlation coefficient
2.4 BRXDMEA T H KA B S BB R AT, 4 LA

2.4.1 FRERE FPOLHHE(Pr) R RBHEY)  HOLE EARTREIR A, HA R AT A [ b
WA BRI EE MG, miR 4 T BEEA BEZER REMRME, 207 220k, 84 5
FIRHEDE , /IR T R B G R R V4~ S1.82.S3 R AbFH k25 5 il B /K F (P <0.01) ;R7
R2 Wzt ies , R4 Ui A R I Re JIFR T, R6 ~ WIS BN 4 I g i Tk e o AHOC 0 Bir e ]
R7 {1 R, 2 AL BRI AR RO Wt iRk B /IVREREL R2 ~ R6 0B iR 1y 5 5 B S A 2%
i o WA A F I IR Al A, V4 0145 GURISE, R7 1B a R 5 R B AR IEAG
A BR A O 5 R 22 IR R, R2 ~ R6 65 3
x4 BEXNMIKXEMRFSEGEEHZE

Table 4 Effect of different densities on photosynthesis rate of Glycine gracilis (pmol-m~*-s7")
pOBLi

Treatment V4 R2 R4 R6 R7

sl 17.84 a 26.44 aA 25.44 aA 31.33 aA 11.97 dC

S2 17.84 a 25.82 aAB 24.82 aAB 30. 53 aAB 12.39 ¢dBC

S3 17.83 a 25.06 bB 24.06 bB 29.55 bB 12.73 beB

S4 17.80 a 23.35 cC 22.35 ¢C 27.62 cC 13.02 bAB

S5 17.79 a 22.98 dC 21.98 dC 26.99 dC 13.60 aA
HRRH 0. 0674 -0.9796 * * -0.9796 " * -0.9863 " * 0.9934 " *

Correlation coefficient
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Table 5 Effect of different densities on 7r of Glycine gracilis

(mmol-m~?-s™")

posiil
st V4 R2 R4 R6 R7
s1 7.16 aA 7.83 aA 8.28 aA 6.02 aA 1.96 aA
$2 7.11 bAB 7.77 aA 8.13 bB 5.87 bB 2.01 bB
$3 7.06 cB 7.58 aA 8.09 cB 5.61 cC 2.05 cC
4 6.99 dC 7.22 bB 8.03 dC 5.22 dD 2.11 dD
$5 6.94 €C 7.13 bB 7.92 eD 5.13 eE 2.15 eE
AR -0.9981" -0.9710" -0.9787" " -0.9837 0.9983 " *

Correlation coefficient

£6 BEINEATHHESLSEHEM

Table 6 Effect of different densities on Gs of Glycine gracilis

(mmol-m 2-s7")

Qb3
V4 R2 R4 R6 R7
Treatment
S1 0.57 aA 0.78 aA 0. 84 aA 0.46 aA 0.08 dC
S2 0.55 abAB 0.76 abAB 0. 82 abAB 0.44 abAB 0. 10 ¢BC
S3 0.52 bBC 0. 74 bBC 0. 80 bBC 0.42 bBC 0.11 ¢B
4 0. 48 ¢CD 0.71 ¢CD 0.77 ¢CD 0. 38 ¢CD 0. 14 bA
S5 0.46 c¢D 0.69 ¢D 0.75 ¢D 0.36 ¢D 0.16 aA
-0.9935* " -0.9972 -0.9972* " -0.9798 0.9901

Correlation coefficient
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Table 7 Effect of different densities on Ci of Glycine gracilis ( pmol-mol ")
LB
V4 R2 R4 R6 R7
Treatment
S1 176 eD 237 dD 255 eC 240 dC 238 dD
S2 180 dD 240 dD 259 dC 243 dBC 240 ¢dCD
S3 186 ¢C 246 cC 266 cB 247 ¢B 242 beBC
S4 198 bB 253 bB 270 bB 252 bA 244 bAB
S5 211 aA 258 aA 275 aA 256 aA 247 aA
0.9737* " 0.9930 "~ 0.9964 * * 0.9967 * * 0.9959 " *

Correlation coefficient
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RS Al i I 3R T A R RO Btk
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A B A Pl Z [ A R TR,y =
-23.517x" +983.976x — 7417.390, R* =0.936, S3
RAFE(22 J7kk-hm ™) P iR, A2 908. 99 kg-hm ™7,
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Table 8 Effect of density on yield and composition of Glycine gracilis

. SR WERRE ORRAEOEN PR Bk Pt
Harvest number Seeds Effective pods 100-seed Lodging Yield
Treatment 5
/(10*plants-hm %) per plant per plant weight /g rate/ % / (kg-hm=?)
S1 17.55 167.0 aA 70.3 aA 9.18 aA 13.41 eE 2689. 64 ¢B
S2 19. 46 159. 6 bAB 68.4 aAB 9.09 aA 19.02 dD 2805. 50 bA
S3 21.34 151. 8 ¢B 65.0 bB 8.98 abAB 28.17 ¢C 2908. 99 aA
S4 23.21 128.2 dC 54.2 ¢C 8.81 bcAB 37.55 bB 2621.21 ¢B
S5 24.91 105.8 €D 45.3 dD 8.63 ¢B 48.47 aA 2274.24 dD
KRR eu . s .
-0. 9668 -0.9577 -0.9891 " " 0.9943

Correlation coefficient
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