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Evaluation of salt tolerance and genetic diversity analysis of agronomic

traits in commercial varieties of rootstock-used pumpkin

Liu Hongjiu, Ding Ding, Sun Yeshuo, Ma Ruiping, Yang Xiaoging, Zhang Guoxin

(Institute of Coastal Agriculture, Hebei Academy of Agriculture and Forestry Sciences, Tangshan 063299, Hebei, China)

Abstract: To investigate the salt tolerance and genetic diversity of agronomic traits in the commercial varieties of root-
stock-used pumpkin, 20 commercial varieties of rootstock-used pumpkin were used as experimental materials. The salt
damage index was evaluated under 120 mmol - L™ NaCl treatment, and the genetic diversity of nine quantitative traits was
analyzed, including seed length, seed width, seed thickness, 100-seeds mass, shoot fresh mass, root fresh mass, total root
length, number of root tips, and salt tolerance. The results showed that Z1 (Jinjiazhen) exhibited the strongest salt toler-
ance, with a salt damage index of 28.33%. The coefficients of variation of the nine quantitative traits ranged from 11.76%
to 63.47%, among which 100-seeds mass had the largest coefficient of variation. Correlation analysis revealed that salt tol-
erance was significantly positively correlated with seed thickness, 100-seeds mass, shoot fresh mass, and total root length.
Based on cluster analysis, the 20 commercial varieties of rootstock-used pumpkin were classified into four groups. Group
I consisted of varieties with higher salt tolerance and 100-seeds mass; Group II included varieties with the highest salt in-
jury index; Group III comprised varieties with the maximum total root length; and Group IV contained only one cultivar,
Cucurbita ficifolia. The findings of this study provide a reference for understanding the genetic diversity of phenotypic
traits in commercial varieties of rootstock-used pumpkin and breeding new salt-tolerant varieties of rootstock-used pump-
kin.
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Table 1 Information of 20 commercialized varieties of rootstock-used pumpkin
Al i's filiR AR Al
Enterprise Number Name of rootstock Scion
5 BEEAFNE A BRA F Z1 4 H'ili Jinjiazhen 5 JIURITER I Watermelon and melon
Qingdao Yucheng Rootstock Seed Industry Co., Ltd. z2 &5 [H 42 7ili Hanguojinzhen Vi JICRIE I Watermelon and melon
Z3 R 3“5 Fenghuang No. 3 % JIN Cucumber
FR TR AT B A 7] z4 %571 R
Shouguang Huaze Seed Industry Co., Ltd. Hedongli Cucumber
TSR AR AL AT B A ) z5 RE—5 P TR
Jiuguan Jindesheng Seed Industry Co., Ltd. Heiba No. 1 Watermelon and melon
TS €5 17 ik BRI A B 2 =] Z6 Ai—5 LI
Xingtai Chenhui Seed Industry Co., Ltd. Baizhen No. 1 Cucumber
TGRS R A z7 B 75 [N
Ningbo Fengdeng Seed Industry Technology Co., Ltd. Sizhuang No. 7 Watermelon
ZFICR BN EBR R A R A z8 Ry 1IN Ey| NN
Shouguang Nature Ecology Agricultural Co., Ltd. Cucurbita ficifolia Cucumber, watermelon, and melon
HHRE AR e RO FE R A A Z9 SR 6 #HIN
Jingyan Yinong (Beijing) Seed Technology Co., Ltd. Jingxinzhen No. 6 Cucumber
Z10 TR 9 [LEDJNN:D N DI
Jingxinzhen No. 9 Cucumber, watermelon, and bitter gourd
W AR A IR AW z11 H A S L9\ NI
Shandong Shouguang Hongliang Seed Co., Ltd. Ribenxuesong Cucumber, watermelon, and melon
Z12 HAHHE AR N
Ribenjingtiantaimu Cucumber
SR T A v R R R A Z13 HAgFHEAR £\
Yucheng Huanuo Seed Industry Technology Co., Ltd. Ribenjinxiutaimu Cucumber
Je g m AR RH A TR A Z14 4%k Jingangzuan # I Cucumber
Beijing Delaigaoke Agricultural Technology Co., Ltd.
JE AR F R A R A Z15 /IR F Xiaotianwang /K Melon
Tangshan Hengfeng Seed Industry Co., Ltd. 716 HIAHEL A Liangshenzhenmu # I Cucumber
RITIERFTHBR A z17 DTRS02-2 %I Cucumber
DONG FANG CHIATAI Seed Co., Ltd. Z18 DTRS17 5 IR I Watermelon and melon
z19 DTRS21-3 P AN I Watermelon and melon
Z20 a4l # JI Cucumber
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Table 2 Salt damage levels and symptoms of rootstock-used pumpkin during the seedling stage

Salt damage level Symptom

0 To#hH , i IEH No salt damage , the leaf color is normal

1 BRIEHE, S 1 B2 Mild salt damage , with the edge of the first true leaf wilting
2 HEEERTE B 1y B A AR B A A

Moderate salt damage , with the edge of the first true leaf scorching and the true leaves no-scorching
HEFHE, T A B, HAERER Severe salt damage all the leaves showed wilting and the plants fell over
4 T ¥k 584481 The plant is completely dead
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Fig. 1 Salt damage index of rootstock-used pumpkin during the seedling stage (A)and the morphology of pumpkin
seedlings under salt stress(B)
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Table 3 Statistical analysis of quantitative traits of commercialized rootstock-used pumpkin varieties

PEAR Trait I KAH Max /ME Min 1.7 Range SPEE bR #EZE Mean+SD AR 5 RH CVI%
FiFHKFE Seed length/mm 19.69 11.87 7.82 16.24+1.91 11.76
FhF 95 % Seed width/mm 11.94 6.77 5.17 9.04+1.28 14.16
T )&% Seed thickness/mm 4.28 1.76 2.52 3.06+0.67 21.90
TR Mass per 100 seeds/g 31.80 5.58 26.22 12.32+7.82 63.47
Hh 1= #4E5 &: Shoot fresh mass/g 4.16 1.15 3.01 2.65+0.85 32.08
Hi R #B L5 & Root fresh mass/g 1.15 0.27 0.88 0.52+0.21 40.38
SR A K Total root length/cm 119.02 58.03 60.99 88.48+19.63 22.19
M2 % Number of tips 611.00 305.31 305.69 450.27+106.77 23.71
hFH 5% Salt damage index/% 75.00 28.33 46.67 54.25+14.55 26.82
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Fig. 2 The seed morphology of commercialized rootstock-used pumpkin varieties
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Table 4 Correlation analysis of eight quantitative traits and salt damage index of rootstock-used pumpkin varieties

PEIR Trait Bk MrERE FMFERE ERE M REEESE MR EER R SIRARKE  WARHE BERI
SL SW ST SW SFW RFW TRL NT SDI

KR SL 1.00

798 B SW 0.89%** 1.00

PR ST 0.47* 0.51* 1.00

TRLE SW 0.54* 0.63** 0.73***  1.00

Hh - #p e R SFW 0.52% 0.72%** 0.44* 0.82%**  1.00

R RFW - 0.28 0.46* -0.01 0.34 0.64** 1.00

IR AKE TRL 0.17 0.06 0.29 0.21 -0.02 0.08 1.00

RAR%E NT 0.08 0.04 0.20 0.05 -0.06 0.43 0.50* 1.00

hFEHH SDI -0.13 -0.20 -0.59**  -0.60** -0.45* -0.08 -0.47* -0.09 1.00

T R ey I R ORTE P<0.05.P<0.01. P<0.001 /KF F &2 HH G,

Note: *,**,*** indicate significant correlation at P<0.05,P<0.01,P<0.001 level, respectively.
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Fig. 3 Cluster analysis of 20 commercialized varieties of rootstock-used pumpkin
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Table 5 Trait characteristics and mean values of each group
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Group variety SL/mm SW/mm ST/mm SWig SFWI/g RFWI/g TRL/cm NT SDI/%
| 5 17.55 10.15 3.82 24.73 3.73 0.61 95.45 445.36 39.33
1l 9 15.55 8.53 2.62 7.49 2.36 0.44 74.14 365.76 62.04
11 5 15.56 8.28 3.19 8.82 1.89 0.45 108.44 575.15 54.00
v 1 19.19 11.94 2.64 11.32 3.74 1.15 82.82 611.00 60.00
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