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Research on Identification Indexes of Fe-efficient Soybean Varieties in Calcare-

ous Soil
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Abstract: In the pot experiments, 45 soybean varieties with different Fe efficiency were used as materials, then young leaf
chlorophyll content during growth period, and plant height, pods weight per plant, grain weight per plant, biomass per plant,
100-seed weight, Fe concentration in grain after harvest were determined, for summarizing leaf yellowing rules for soybean va-
rieties with different Fe efficiencies, and confirming appraisal indicators for Fe efficiency of soybean varieties. The results
showed that, according to leaf chlorosis rules, these varieties were divided into four levels, including efficient, more efficient,
more sensitive and sensitive. The average chlorophyll content of their young leaves from V2 to V4 stage were efficient > higher
efficient > more sensitive > sensitive, with significant difference; until R1 stage, young leaf of more efficient variety had recov-
erd green, while all sensitive varieties had been dead; during R1 — R6 stages, there was no significant difference between effi-
cient variety and more efficient variety, but more efficient > more sensitive > sensitive, the difference among them were very
significant. The difference of plant height, pods weight per plant, grain weight per plant and biomass per plant among soybean
varieties with different Fe efficiency were significant, 100-seed weight, Fe concentration in grain among efficient and more ef-
ficient varieties were not significant; all traits above among more efficient, more sensitive and sensitive varieties were very sig-
nificant. These results indicated that seedling stage is sensitive stage of leaf iron deficiency chlorosis, chlorophyll contents at
seedling stage and reproductive stage are together taken as identification indexes of Fe-efficient soybean varieties, plant
height, pods weight per plant, grain weight per plant and biomass per plant are taken as complementary identification indexes.
Keywords: Calcareous soil; Soybean; Fe efficiency; Fe-efficient; Iron deficiency chlorosis
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The classification for leaf yellowing levels of soybean varieties with different Fe efficiencies
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Table 2 The difference of young leaf chlorophyll value between 45 soybean varieties at different stages in calcareous soil

S SPAD
Sh b Varietiy
Type V2 V4 R1 R2 R3 R5 R6
149 T H 66 Jiyu 66 32.5 31.7 32.5 34.9 33.5 40.1 37.5
Level 1 FHH 68 Jiyu 68 30.8 31.9 33.0 32.5 30.9 39.1 38.2
FHH 75 Jiyu 75 29.3 29.1 28.2 31.4 32.1 35.6 37.1
T 80 Jiyu 80 29.6 30.8 28.2 29.6 34.3 39.4 38.6
FH 99 Jiyu 99 31.0 29.8 32.5 34.0 33.0 37.3 38.0
4 15 Changnong 15 25.8 25.4 30.2 31.7 31.1 38.2 35.9
K4 20 Changnong 20 31.3 31.9 33.1 36.0 36.5 32.7 40.1
T 4¢ 22 Jinong 22 27.6 29.9 29.4 32.8 31.9 39.1 38.2
T 4< 28 Jinong 28 30.1 28.6 29.4 33.8 33.4 38.4 38.1
JLAR 30 Jiunong 30 29.3 30.2 31.1 33.9 32.7 36. 1 39.8
JLAR 31 Jiunong30 31.5 29.8 29.5 33.9 34.0 35.5 38.5
IH Average 29.9 aA 29.9 aA 30.6 aA 33.1 aA 33.0 aA 37.4 aA 38.2 aA
24 FH 67 Jiyu 67 23.8 28.7 31.0 37.7 39.4 38.7 38.5
Level 2 HEH 73 Jiyu 73 17.7 17.0 31.7 35.1 35.1 38.3 38.8
HH 77 Jiyu 77 18.0 19.1 28.4 29.3 26.9 36.8 37.0
T H 86 Jiyu 86 23.3 25.5 29.1 33.5 35.1 41.0 40.3
& 100 Jiyu 100 16.6 14.6 25.3 26.2 33.6 35.3 38.1
T H 301 Jiyu 301 17.4 18.7 31.8 33.3 33.5 34.1 39.2
T 4¢ 11 Jinong 11 17.9 16.0 28.9 26.4 28.2 34.9 36.7
4% 13 Jinong 13 25.5 27.7 27.4 32.0 33.0 34.9 37.4
4% 18 Jinong 18 18. 1 19.0 27.6 31.1 32.3 36.3 36.3
4% 23 Jinong 23 16. 1 14.4 25.4 32.0 29.2 36.5 35.4
JUAk 23 Jiunong 23 19.5 20.0 31.3 30.0 36.7 40.5 40.1
JLAR 34 Jiunong 31 22.7 26.3 30.2 32.0 30.4 35.5 38.7
K 2 5 Jidadou 2 15.4 17.6 29.7 30.6 30.7 32.6 33.5
HIH Average 19.4 bB 20.3 bB 29.0 aA 31.5 aA 32.6 aA 36.6 aA 37.7 aA
34 TH 47 Jiyu 47 11.7 12.1 17.0 16.2 15.3 24.8 17.2
Level 3 HH 62 Jiyu 62 20.9 23.7 24.7 25.0 26.8 26.3 28.2
HH 65 Jiyu 65 16.3 16.6 23.4 25.9 19.0 22.5 18.5
HH 70 Jiyu 70 18.5 24.5 23.5 22.4 18.1 28.1 22.6
HH 72 Jiyu 72 12.4 18.1 20.5 23.9 23.9 26.5 28.3
S 91 Jiyu 91 8.0 9.8 19.2 20.5 22.3 24.2 26.5
K4 7 = Changnong 7 13.3 14.2 16.2 15.3 23.2 25.6 24.8
4 21 Jinong 21 12.8 12.9 17.8 18.3 15.1 17.6 19.8
JLAK 28 Jiunong 28 11.1 10.6 16.8 15.8 18.5 16.8 15.2
JLAK 36 Jiunong 36 17.4 16. 1 18.1 20.8 22.4 26.9 28.2
P42 49 Pingan 49 15.6 16.3 22.9 25.2 27.3 30.4 29.4

YJ{H Average 14.3 ¢C 15.9 ¢C 20.0 bB 20.8 bB 21.1 bB 24.5 bB 23.5 bB
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Types V2 V4 R1 R2 R3 RS R6
4% HH 79 Jiyu 79 10.6 9.8 0.0 0.0 0.0 0.0 0.0
Level 4 T 82 Jiyu 82 6.9 16.1 0.0 0.0 0.0 0.0 0.0
T 85 Jiyu 85 11.7 0.0 0.0 0.0 0.0 0.0 0.0
FH 87 Jiyu 87 11.7 10.9 0.0 0.0 0.0 0.0 0.0
HE 91 Jiyu 91 8.0 7.1 0.0 0.0 0.0 0.0 0.0
HE 92 Jiyu 92 6.1 12.8 0.0 0.0 0.0 0.0 0.0
HH 93 Jiyu 93 8.7 0.0 0.0 0.0 0.0 0.0 0.0
HH 95 Jiyu 95 5.5 13.2 0.0 0.0 0.0 0.0 0.0
T4 17 Jinong 17 12.8 20.9 0.0 0.0 0.0 0.0 0.0
JUAk 27 Jiunong 27 10.4 9.1 0.0 0.0 0.0 0.0 0.0
YJ{H Average 9.2 dD 10.0 dC 0.0 cC 0.0 cC 0.0 cC 0.0 cC 0.0 cC
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Table 3 The differences of agronomic traits and Fe concentration in grain between 45 soybean varieties in calcareous soil

S A M HAbkIETE BARRLTE ARE L /RE L7/ FPRL Fe 7
Type Variety Plant height Pod weight Seed weight 100-seed Biomass Fe concentration in
/em per plant/g  per plant/g weight /g per plant/g grain/ (mg-kg™")
14 A 66 Jiyu 66 75.5 17.7 11.0 15.0 27.5 48.12
Level 1 #HH 68 Jiyu 68 62.1 9.5 6.0 19.3 15.2 46.64
HH 75 Jiyu 75 63.0 10.9 6.6 15.8 17.0 47.32
#H 80 Jiyu 80 53.0 10.5 6.4 15.8 15.7 49.68
HE 99 Jiyu 99 62.5 12.8 6.8 15.2 19.2 45.49
K¢ 15 Changnong 15 69.7 14.6 8.1 16.3 20.9 39.07
£ 20 Changnong 20 51.2 11.2 6.7 11.8 15.9 42.79
T4 22 Jinong 22 87.0 13.3 7.3 12.8 24.5 46.26
4 28 Jinong 28 57.0 12.8 6.5 19.5 18.0 39.35
JuA% 30 Jiunong 30 57.0 10.6 6.5 13.2 16.0 45.58
JuAe 31 Jiunong 30 53.3 10.4 5.7 13.3 14.7 35.81
J{H Average 62.8 aA 12.2 aA 7.1 aA 15.3 aA 18.6 aA 44.2 aA
2 % HH 67 Jiyu 67 55.0 12.7 7.8 18.4 17.0 45.64
Level 2 FHHE 73 Jiyu 73 61.3 11.5 6.5 15.5 18.8 38.37
HE 77 Jiyu 77 55.0 10.4 6.1 17.3 14.4 37.63
HHH 86 Jiyu 86 66.0 9.2 5.3 17.0 17.7 35.74
#HF 100 Jiyu 100 50.0 9.4 5.4 6.8 13.5 46.55
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Type Variety Plant height Pod weight Seed weight 100-seed Biomass Fe concentration in
/cm per plant/g per plant/g weight /g per plant/g grain/ (mg-kg ")
A 301 Jiyu 301 49.4 8.6 4.8 12.6 13.2 43.53
A 11 Jinong 11 53.0 9.0 5.1 13.5 15.0 37.60
4% 13 Jinong 13 68.7 9.6 5.6 14.2 16.4 39.51
#i4¢ 18 Jinong 18 52.3 11.2 6.3 12.4 16.3 46.80
T4 23 Jinong 23 62.0 9.1 5.2 13.3 15.3 40.28
JUAE 23 Jiunong 23 48.5 12.2 7.5 13.3 16.2 35.08
JUAR 34 Jiunong 31 52.0 13.8 8.4 13.1 19.4 49.78
K 2 5 Jidadou 2 50.7 10.3 5.8 17.9 16.6 36.13
{H Average 55.7 bA 10.5 bA 6.1 bA 14.3 abA 16.1 bA 41.0 aA
3% T H 47 Jiyu 47 38.8 5.0 3.3 10.4 7.6 29.49
Level 3 HHE 62 Jiyu 62 45.3 7.1 4.3 14.9 11.3 38.35
HH 65 Jiyu 65 46.3 5.4 3.0 16.2 10.6 22.03
FHHE 70 Jiyu 70 56.0 5.0 3.2 15.0 10.9 34.12
HH 72 Jiyu 72 54.8 5.7 4.2 16.3 11.6 36.69
HH 91 Jiyu 91 34.3 8.9 4.9 10.0 11.0 32.02
K4 7 % Changnong 7 29.0 7.2 3.6 13.6 9.4 23.20
W4 21 Jinong 21 40.0 4.0 2.3 8.9 7.5 21.35
JuAe 28 Jiunong 28 37.8 5.4 3.6 12.6 9.3 28.57
JUAE 36 Jiunong 36 45.7 4.5 2.0 7.1 8.8 35.60
-4 49 Pingan 49 33.7 9.2 5.2 14.0 9.5 30.65
Y{H Average 42.0 cA 6.1 cB 3.6 ¢B 12.6 bA 9.8 ¢B 30.2 bB
4 2 HH 79 Jiyu 79 0.0 0.0 0.0 0.0 0.0 0.0
Level 4 T H 82 Jiyu 82 0.0 0.0 0.0 0.0 0.0 0.0
HH 85 Jiyu 85 0.0 0.0 0.0 0.0 0.0 0.0
8 87 Jiyu 87 0.0 0.0 0.0 0.0 0.0 0.0
FHHE 91 Jiyu 91 0.0 0.0 0.0 0.0 0.0 0.0
HH 92 Jiyu 92 0.0 0.0 0.0 0.0 0.0 0.0
H A 93 Jiyu 93 0.0 0.0 0.0 0.0 0.0 0.0
HH 95 Jiyu 95 0.0 0.0 0.0 0.0 0.0 0.0
4 17 Jinong 17 0.0 0.0 0.0 0.0 0.0 0.0
JuAe 27 Jiunong 27 0.0 0.0 0.0 0.0 0.0 0.0
J{H Average 0.0 dA 0.0 dC 0.0 dC 0.0 cB 0.0 dC 0.0 ¢C
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