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Table 1 Root characteristics of soybean affected by high CO, levels
CO,
p v m3 ¥ E E
350(CK) 9.79+0. 61c 33.5642. 13b 10. 21740. 43¢ 44.71+£3.29¢ 0.23
450 11. 1440.47b 34.2841. 79ab 11. 5440. 56b 48.45+2. 85bc 0.24
hf]li:‘:le: 550 11.5240. 54b 37.3042. 42ab 11.8740. 52b 49.88+3. 31abe 0.24
stage 650 12. 01+0. 66ab 37.7542.01a 12.3940. 49b 51.41+3. 62ab 0.24
750 13. 15+0. 58a 38.5142. 06a 13.62+0. 41a 54.05+3.02a 0. 25
350(CK) 16. 6410. 98b 41.08+3. 18¢c 17.1341. 43¢ 95.33+6.90b 0.18
450 18.85+1.43b 43.70+2.91¢ 19.20+1. 21¢ 98.161+6.72b 0. 20
f?ﬁi:jg 550 21.87+1.09a 46.19+2. 65ab¢ 23.24+1.93ab 117.37+8. 24a 0. 20
stage 650 24.30+1.31a 51.06743. 29ab 25.30+2. 05ab 121.05+7. 66a 0.21
750 24.79+1. 50a 52.47+4. 40a 26.72+2. 80a 124. 18 +7. 09a 0.22
=+ Data in the table are expressed as mean2=SD
P<0.05 s

The different letters in each column indicate the significant difference at P<<0.05. The same as below.

RV: Root volume, LM R: Length of main roott RFW: Root fresh weight, SFW: Shoot fresh weight
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Table 2 Changes of root nodule number and fresh weight in soybean under different elevated CO, levels
Root nodule number Root nodule fresh weight
Crowth (E;)il/ e (NO/ plant) (mg/ plant)
stage CO; concentration
M ain root Leteral root Total main root Leteral root Total
350(CK) 10. 26 0. 86b 20.43+1. 71c 30.69+2.42 152.77+t4.21c =~ 229.13+18.40c  381. 90+30.18c
450 10.97£1. 13b 21.60=2 04be 32.57£2.95b  164.81+13.85bc 256.97419. Bbe 421. 78+31.72h
I?l‘xl; 550 12.4540.9%b 2. 11+1.9Babe 35 56+2. 80ab  187.49F14, 46ah  290.45+21.09a 477. %4433.24aby
stage 650 12.9241.30 24. 672 10ab 37.5943.16a  205.72+16. 0da 278 12+23. 4ab  483. 84+35.6%
750 13.7041.25a 25.13£2 35a 3R.83+3.29a  218.46+-16.29a 308 51+26.18a 526.97+38.16a
350(CK) 9.65+0. 81b 44.62+3. 41c 54. 2713. Vc 112 84+821d 606 684+52.19d 719. 2453.66e
450 10. 10£0. 76b 48.3944.25bc 58 4944 55bc 129.36£8.60c 685 56146.43d  814.92449. 05d
ﬁS](]jier:; 550 10.77+1.17ab 4. 6513, 84b 65.42+4.18b  134.08+10. 54bc  763.78+43. 06c  897. 86+47.31c¢
stage 650 11.8340.94a 62 0+4 Ma 74.3+4.71a  142.45+11.75ab  875. 50+48.95b 1017.95+53. 9b
750 12.4741.05 67. 8614 37a 80. 33+4.62a 156.61+E12 Ba M7.33+56.72a 1103.94+64. 11a
3 CO,
Table 3 Effect of elevated CO, concentration on nitrogen fixation activity and water— solube
sugar contents in soybean root nodules
Initial— flower stage Seed filling stage
CO,
(#mol/ mol)
CO, concentration SNA TNA CSS SNA TNA CSS
Emol/ (g * h) Emol (plant * b)) (mg/ &) Emol/ (g * ) (mol/ (plant * b)) (mg/ &)
350(CK) 53.0743. 66¢ 22.2741.58d 0.4610. 06b 18. 54+1. 06b 13.3440. 78d 0. 1940. 02¢
450 58.4244.21bc 24.6341. 79cd 0.52+0. 07ab 19. 65+1.35ab 16. 01+1. 10c 0.21=40. 0lbc
550 56.79+3. 80bc 27.1441. 82bc 0.49+0. 06ab 20.31+1. 14a 18.24=+1.03b 0.2340. 02ab
650 61.48+3.39ab 29.75+1.65b 0. 53+0. 0dab 19. 87+ 1. 45ab 20.23+1.49b 0.2340. 02ab
750 65.81+3. 74a 34.68+1.97a 0.57+0. 05a 21.02+1.42a 23.2041. 56a 0.24+0.03a

: SNA: Specific nitrogen fixation activity based on fresh weight

TNA: Total nitrogen fixation activity per plant

CSS: Concents of water— solube sugar
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EFFECT OF ELEVATED ATMOSPHERIC CO: CONCENTRATION ON
ROOT NODULES AND NITROGENASE ACTIVITY IN SOYBEAN

Jiang Yuelin' Zhang Qingguo' Zhang Shiding® Yue Wei' Chen Tinfu' Fan Lili'

(L Collegeof Resources and Environmental S cience, Anhui Agricultural University, Hefei 230036;
2 Center for Physics and Chemistry Science, University of Science and Technology of China, Hefei 230026)

Abstract T he root characteristics including root volume, root fresh weight, length of main root, ratio of
root fresh weight to shoot fresh weight, 100t nodule number and nitrogen fixation activity of soybean were
measured under ambient and elevated CO2 concentrations, and their responses to elevated CO2 were ana-
lysed. The results showed that growth of root system was promoted under high CO2 levels. The root nod-
ule number increased by 6.1%, 15.9%, 19.2% and 26.5% at initial—flower stage under elevated (450,
550, 650 and 750 mol/ mol) CO2, compared to the ambient air CO2 concentration. However, the root nod-
ule number increased by 7.8% ~48.0% at seed filling stage. On the other hand, the specific nitrogen fixa-
tion activity based on root nodules fresh weight increased by 10.1% ~24.0% and 6. 0% ~ 13. 4%, at initial
—flower. and seed filling stage. At the same time, the total nitrogen fixation activity per plant increased
by 10.6% ~55.7% and 20.0% ~73.9% at two grow th stages under four high CO2 levels.

Key words Soybean; Elevated CO2; Root nodule; Nitrogen fixation activity

( 52 )

increased by 28.67% and 3.43% respectively. Compared with that of N50, the soluble protein content of
N75 increased by 36.67%, 65.90%, 19.70% respectively at V4, Rz, Rastages, significant at p=5%. but
the ureide content decreased at reproductive stage, and the starch content decreased by 22.34% and 18.
21% respectively at Rs and Re stage, significant at p=5%. However, compared with that of N50, the ure-
ide content of N75+ M g increased by 59.81 %, 8.47 % and 25. 67% respectively at Rz, Rs, Rs stage, the
starch content increased by 23.60%, 62.78 % respectively at Rs and Re stage, significant at p=5%. the
yield and seeds content increased by 34.38% and 2. 93%4 respectively, all significant at p= 5%, which
demonstrated that application of appropriate M g at high nitrogen level could adjust the carbon and nitrogen
metabolism to realize high yield and good quality .

Key words Soybean; Magnesium(Mg); Carbon and nitrogen metabolism



