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Identification and screening of saline-alkali tolerant peanut cultivars during
whole growth stage
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Abstract: In order to improve the planting structure of coastal saline-alkali land and enlarge the growing area of peanut in the
Yellow River Delta. A total of 22 peanut elite cultivars were tested in saline-alkali area of Dongying in 2016 and 2017. Nine trait
indices were separately investigated for five randomly selected individuals during whole growth stage. Variance analysis, correla-
tion analysis and clustering analysis were used to evaluate the saline-alkali tolerance of the materials and to screen saline-alkali
tolerant indices. Variance analysis showed that the seedling rates of all cultivars had an obvious decrease compared with those of
the control. The growth, development and yield formation were essentially inhibited by saline-alkali stress. There were great dif-
ferences among tested materials based on nine identification indices. Correlation analysis indicated that RYP and RPY had a sig-
nificantly positive correlation with RSDW, RMSH and RBL. Additionally, RPY was also obviously related to RSR, RRDW, and
RYP. Based on the results of clustering analysis, tested materials were divided into four saline-alkali tolerance grades, in which
seven belonged to high tolerant grade I, 11 to tolerant grade II, 3 to susceptible grade III and 1 to highly susceptible grade IV.
Huayu 9307, Huayu 9312, Huayu 9313, 6P03, Huayu 9305 and Huayu 6303 could be widely grown in the coastal saline-alkali
area as high yield cultivars. In conclusion, the results suggested that RSDW, RMSH, RSR, RYP, RBL, and RRDW could be taken
as simple and intuitive indices in the identification of saline-alkali tolerant peanut genotypes.
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Table 1 Basic physical and chemical properties of tested soils and normal soils of 0—20 cm

Experimental field

Index Pod-setting stage Pod-filling stage Normal field
pH 8.9 8.5 6.6
Organic matter (%) 0.97 1.34 1.19
Total N (%) 0.073 0.100 0.081
Total K (%) 1.99 2.07 2.12
Total P (mg kg™) 682 772 975
Olsen-P (mg kg ™) 6.9 5.5 55.9
Available K (mg kg™) 363.5 540.6 310.1
Alkali-hydrolysable N (mg kg™) 137.3 69.5 107.9
Salinity (%o) 2.253 2.093 1.093
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Table 2 Parents, variety type and 100-pod weight under normal soil conditions of 22 peanut accessions used in this study
()
Cultivar (line) Parents 100-pod weight (g) Variety type
6P03 85x% Hua 85xYingshan peanut 270.2 Big-pod
6P09 17x 11 Hua 17xLuhua 11 279.3 Big-pod
6301 Huayu 6301 23xJ11 Huayu 23xJ11 150.6 Small-pod
6303 Huayu 6303 1 x 15 Ganhua 1xLuhua 15 260.5 Small-pod
6304 Huayu 6304 xD16 XiangxiangxD16 215.8 Small-pod
6306 Huayu 6306 20xJ11 Huayu 20xJ11 238.5 Small-pod
6307 Huayu 6307 1 x 1 Ganhua 1xHaihua 1 210.9 Small-pod
6312 Huayu 6312 17x 1 Hua 17xGanhua 1 207.8 Small-pod
6314 Huayu 6314 15xJ11 Luhua 15xJ11 248.0 Small-pod
71 Huayu 71 X 10 XiangxiangxMinhua 10 290.6 Big-pod
9301 Huayu 9301 1 xXWB87 Haihua 1xXW87 298.5 Big-pod
9302 Huayu 9302 98x Hua 98xLuojiangjiwo 283.2 Big-pod
9303 Huayu 9303 15% 1 Luhua 15xGanhua 1 258.3 Small-pod
9305 Huayu 9305 98x 11 Hua 98xLuhua 11 282.7 Big-pod
9306 Huayu 9306 1016xXW 84 Baisha 1016xXW 84 280.3 Big-pod
9307 Huayu 9307 x 22 FeixianpamanxHuayu 22 276.3 Big-pod
9308 Huayu 9308 98x 551 Hua 98xYueyou 551 282.6 Big-pod
9309 Huayu 9309 19x Huayu 19xXiangxiang 279.5 Big-pod
9310 Huayu 9310 8328-12x% 8328-12xWuliandali 284.3 Big-pod
9311 Huayu 9311 xNcAcl 8016 PenglaibanmanxNcAcl 8016 277.1 Big-pod
9312 Huayu 9312 23x 17 Huayu 23xHua 17 302.6 Big-pod
9313 Huayu 9313 22xC76-16 Huayu 22xC76-16 278.9 Big-pod
1.3 1.4
30d () s
= / x100% ( 8
10 ) , , () =
5 s (relative seedling rate, RSR) (relative
; main stem height, RMSH) (relative branch
(181, , length, RBL) (relative shoot dry weight,
105 1.0 h, RSDW) (relative root dry weight,
( 9 , RRDW) (relative yield per plant, RYP)
10%, (relative 100-pod weight, 100-RPW)
9 15 ) (plot yield, PY, kg hm™) (relative 100-seed weight, 100-RSW)
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Table 3 Effects of saline-alkali stress on the seedling rate in 22 peanut cultivars
() ()

Cultivar (line) RSR Cultivar (line) RSR
6P03 0.81 ab 9302 Huayu 9302 0.593 bed
6P09 0.587 bed 9303 Huayu 9303 0.757 abc

6301 Huayu 6301 0.703 abcd 9305 Huayu 9305 0.823 ab
6303 Huayu 6303 0.837 ab 9306 Huayu 9306 0.81 ab
6304 Huayu 6304 0.687 abed 9307 Huayu 9307 0.88a
6306 Huayu 6306 0.737 abed 9308 Huayu 9308 0.51 cd
6307 Huayu 6307 0.83 ab 9309 Huayu 9309 0.743 abc
6312 Huayu 6312 0.643 abcd 9310 Huayu 9310 0.623 bed
6314 Huayu 6314 0.703 abcd 9311 Huayu 9311 0.72 abed
71 Huayu 71 0.59 bed 9312 Huayu 9312 0.777 ab
9301 Huayu 9301 0.497d 9313 Huayu 9313 0.747 abc
0.05

RSR: relative seedling rate. Values followed by different lowercase letters in the same column indicate significant differences among cultivars
at the 0.05 probability level.

R4 HEMPHEI 22 MEERMFR) KR ZHRII=EMHIKRA TN

Table 4 Effects of saline-alkali stress on peanut agronomic traits and yield traits in 22 peanut cultivars

Cultivaf (lizle) RMSH RBL RSDW RRDW RYP 100-RPW 100-RSW
6P03 1.013 defg 1 bed 0.973 abc 0.663 bede 0.947 a 0.933 abc 0.937 ab
6P09 0.84 ghij 0.767 fgh 0.83 cdef 0.747 abed 0.807 abc 0.817 def 0.873 be

6301 Huayu 6301 1.107 bed 0.923 cde 0.8 cdef 0.897 a 0.833 abc 0.713 gh 0.853 be

6303 Huayu 6303 1.033 cdef 0.96 bede 1.023 ab 0.523 efgh 097 a 0.95 ab 0983 a

6304 Huayu 6304  0.983 defgh 1.08 abc 0.787 def 0.837 ab 0.837 abc 0.783 efg 0.86 be

6306 Huayu 6306 1.117 bed 1.123 ab 0.737 ef 0.423 fgh 0.797 abc 0.913 abc 0.913 ab

6307 Huayu 6307  0.84 ghij 0.863 def 0.77 ef 0.403 gh 0.8 abc 0.653 h 0.757d

6312 Huayu 6312 0.733 ijk 0.77 fgh 0.76 ef 0.643 cde 0.79 abc 0.787 efg 0.86 be

6314 Huayu 6314 1.2 abc 1.107 ab 0.747 ef 0.7 bede 0.707 abc 0.907 abc 0.917 ab

71 Huayu 71 0.927 efgh 0.963 bede 0.79 def 0.527 efgh 0.763 abc 0.893 abed 0.913 ab
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(X))
()

Cultivar (line) RMSH RBL RSDW RRDW RYP 100-RPW _ 100-RSW
9301 Huayu 9301 0.81 hij 0.62h 047 ¢ 0211 0.73 abc 0.897 abc 0.937 ab
9302 Huayu 9302 0.897 fghi 0.93 cde 0.67f 0.743 abed 0.823 abc 0.867 cd 0.88 bc
9303 Huayu 9303 0.637 k 0.697 gh 0.76 ef 0.53 efgh 0.573 ¢ 0.817 def 0.9 abc
9305 Huayu 9305 0.993 defg 1.007 bed 0.957 abed 0.573 defg 0.86 ab 0.923 abc 0.903 abc
9306 Huayu 9306 0.69 jk 0.657 h 0.857 bedef 0.443 fgh 0.64 be 0.76 fg 0.817 cd
9307 Huayu 9307 1.227 ab 1.073 abc 0.96 abed 0933 a 0.85 abc 0.877 bed 0.87 bc
9308 Huayu 9308 0.813 hij 0.833 efg 0.723 £ 0.363 hi 0.807 abc 0.913 abc 0.89 abe
9309 Huayu 9309 1.093 bede 1.057 abc 0.777 def 0.61 def 0.733 abc 0.867 cd 0.93 ab
9310 Huayu 9310 1.097 bede 1.087 abc 0.92 abcede 0.803 abc 0.913 ab 0.93 abe 0.923 ab
9311 Huayu 9311 1.11 bed 1.067 abc 0.79 def 0.437 fgh 0.787 abc 0.857 cde 0.933 ab
9312 Huayu 9312 1.297 a 1.203 a 0.957 abed 0917 a 0.877 ab 097 a 0.947 ab
9313 Huayu 9313 1.133 abed 0.97 bede 1.063 a 0.923 a 0.877 ab 0.907 abc 0.89 abc

0.05

RMSH: relative main stem height; RBL: relative branch length; RSDW: relative shoot dry weight; RRDW: relative root dry weight; RYP:
relative yield per pant; 100-RPW: relative 100-pod weight; 100-RSW: relative 100-seed weight. Values followed by different lowercase letters
in the same column indicate significant differences among cultivars at the 0.05 probability level.
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Table 5 Yield level per plot and tolerance index of 22 peanut genotypes under saline-alkali stress

Cultivar( (lizle) PY (kg hm?) RPY Cultivar( (li)ne) PY (kg hm™) RPY
6P03 2487 ab 0.81a 9302 Huayu 9302 2247 ab 0.627 abed
6P09 2153 ab 0.59 abed 9303 Huayu 9303 1647 b 0.503 cd

6301 Huayu 6301 2247 ab 0.783 ab 9305 Huayu 9305 2533 ab 0.717 abed

6303 Huayu 6303 2380 ab 0.847 a 9306 Huayu 9306 2287 ab 0.66 abcd

6304 Huayu 6304 1687 b 0.59 abed 9307 Huayu 9307 2980 a 0.813a

6306 Huayu 6306 2000 ab 0.683 abcd 9308 Huayu 9308 1687 b 0.47d

6307 Huayu 6307 1667 b 0.61 abed 9309 Huayu 9309 2247 ab 0.687 abed

6312 Huayu 6312 1800 b 0.657 abed 9310 Huayu 9310 2267 ab 0.667 abed

6314 Huayu 6314 2000 ab 0.713 abed 9311 Huayu 9311 2180 ab 0.713 abed

71 Huayu 71 2133 ab 0.583 abed 9312 Huayu 9312 2713 ab 0.78 abc

9301 Huayu 9301 1780 b 0.523 bed 9313 Huayu 9313 2600 ab 0.83a

0.05

PY: plot yield; RPY: relative plot yield. Values followed by different lowercase letters in the same column indicate significant difference
among cultivars at the 0.05 probability level.
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Table 6 Correlative analysis between yield index and other tolerance indexes under saline-alkali stress

Growth stage Tolerance index RYP RPY
Seedling stage RSR 0.171 0.673"
Pod-setting stage RMSH 0.451" 0.702"
RBL 0.512" 0.550"
RRDW 0.576" 0.743"
RSDW 0.412 0.538"
Pod-filling stage RYP 1.000 0.594"
100-RPW 0.393 0.271
100-RSW 0.302 0.265
RSR: ; RMSH: ; RBL: ; RSDW: ; RRDW: ; 100-RPW:
; 100-RSW: ’ 0.05 ;7 0.01

RSR: relative seedling rate; RMSH: relative main stem height; RBL: relative branch length; RSDW: relative shoot dry weight; RRDW: rela-
tive root dry weight; RYP: relative yield per pant; 100-RPW: relative 100-pod weight; 100-RSW: relative 100-seed weight. RPY: relative plot
yield. “and ™ indicate significant difference at the 0.05 and 0.01 probability level, respectively.
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I, I, 111, and IV represent different saline-alkali tolerance grade, respectively.
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