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Comparison of adaptability and comprehensive quality evaluation of

fresh edible cucumber varieties

ZHANG Tianmi', YANG Chenyu', ZHANG Wenhao', ZHOU Tian’, ZHANG Mingke'

(1. College of Horticulture, Northwest A&F University, Yangling 712100, Shaanxi, China; 2. Agricultural and Rural Comprehensive Ser-
vice Centre, Liewa Town, Muli County, Sichuan Province, Muli 615800, Sichuan, China)

Abstract: This study evaluated 12 cucumber varieties by comparing differences in plant growth, fruit morphology, photo-
synthetic performance, yield, and disease resistance. Principal component analysis (PCA)was applied to comprehensively
assess nutritional quality, which was combined with sensory evaluation to identify high- quality cultivars suitable for
spring greenhouse cultivation in the Guanzhong region of Shaanxi province. The results showed significant differences in
agronomic traits and quality among the tested varieties, with coefficient of variation ranging from 2.61% to 68.75%. Posi-
tive correlations were observed among multiple indicators of nutritional and flavor quality. PCA identified soluble sugars,
soluble solids, and titratable acidity as core evaluation indicatiors for fresh-eating cucumber quality. The ranking derived
from PCA was highly consistent with that from sensory evaluation(7"=0.814). Based on the combined results of PCA and
sensory evaluation, S11(Nanshui No. 6), S7(Hanyu White Cucumber), and S10(Thumb Fruit) were identified as variet-
ies with superior fresh-eating quality.
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Table 1 Name and number of cucumber varieties

%75 Number fFH4FK Variety name

AE AR Eeological type

KR Source

S1 AR Herg A

Jinke Liiyou South China type
52 R ey

Jinke Liiguan South China type
S3 R B HIR MY

Brown-skinned Cucumber South China type
S4 A S LSSt

Jinyan No. 4 North China type
S5 BWFR T by

Shuyan Cuiyu North China type
S6 FH AR e

Chunxia Quansheng North China type
S7 EEAENR W il = 2

Hanyu White Cucumber European greenhouse type
S8 G H e Mirkestitl

Jintong European greenhouse type
S9 kel AR DR Uk = 28

Liiyuan Xingfu European greenhouse type
S10 HHEKR DR I = 2

Thumb Fruit European greenhouse type
S11 7K 65 DR UL 25 284

Nanshui No. 6 European greenhouse type
S12 5 DR I =

Yunii European greenhouse type

TAEERHE AL R AR A IR A 7]

Tianjin Kernel Agricultural Science & Technology Co., Ltd.
FRAERHE AR B R A

Tianjin Kernel Agricultural Science & Technology Co., Ltd.
PEAL AR R 2 I 25 B

College of Horticulture, Northwest A&F University
FRARFRHE AR B A IR A

Tianjin Kernel Agricultural Science & Technology Co., Ltd.
eh AR 2 B B S AR T T BT

Institute of Vegetables and Flowers, Chinese Academy of Agricultur-
al Sciences

IR AL e PR A )

Shandong Province Huasheng Agricultural Co., Ltd.
FENTRIRIR el 247 PR~ ]

Shouguang Xinxinran Horticulture Co., Ltd.
JEHCRUBT 2 AR R O

Beijing Jingyan Yinong Science & Technology Development Center
7 FHAL AL AT IR 2 7]

Ningyang Beiyuan Seed Co., Ltd.

FEG RS A R 5]

Shouguang Jiahong Seed Co., Ltd.

B UL Rl 25 B

College of Horticulture, Nanjing Agricultural University
JEFORE R AR R S

Beijing Jingyan Yinong Science & Technology Development Center
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Table 2 Measurement results of cucumber growth indicators

Gty s EXi L NG

Number Plant height/cm Stem thickness/mm Leaf number Leaf area/cm’

S1 171.63+6.18 ab 10.82+0.33 a 17.67+2.31 bed 865.48+115.21 a
S2 155.83+38.04 be 10.27+1.48 ab 18.00+2.65 be 813.96+17.03 ab
S3 103.37+6.99 f 6.93+0.35d 14.67+1.53 cde 372.34+3320 ¢
S4 137.93+12.87 cde 10.22+0.22 ab 13.67+2.08 ¢ 648.79+38.68 ¢
S5 144.63+10.80 cd 8.21+1.85 cd 14.00+1.00 de 527.39+£85.31d
S6 182.27+0.15 a 10.24+0.76 ab 17.00+1.00 cde 723.63+51.41 be
S7 124.60+11.19 def 10.15+1.21 ab 21.33+2.08 ab 539.23+117.79d
S8 112.60£7.63 ef 10.69+0.81 a 18.33+2.31 be 426.09+43.24 de
S9 120.50+1.00 def 9.38+0.75 abc 17.67+1.53 bed 438.47+49.43 de
S10 113.90+4.40 ef 8.77+0.08 be 18.00+2.65 be 475.26+26.32 de
S11 114.10+6.78 ef 10.19+0.96 ab 17.67+2.52 bed 429.68+48.57 de
S12 126.13+11.45 def 10.45+0.08 ab 22.67+1.53 a 462.15+40.51 de
A5 RHCVI% 18.67 12.04 15.15 29.26

T RS FA NG FRERORE 0.05 KF EERRE. TH.

Note: Different lowercase letters after the same column indicate significant difference at 0.05 level. The same below.

S11>87>89>S10>S5>S3 . S12 M- A ¥ i & 3 T 3
fly i B (ST BRAMD o ST TN AR B 35 KT Ho At & A
(S2 B4h), N 865.48 em?®, F 42 S2, M1 FL N
813.96 cm’.

AN TR BTt e ) SR S bR 22 e B R (3R 3D, S4
A1 S6 I K S SR FR AU 3 v T HoAth i B . AR
K78 B A 10.50~60.16 mm, 2 7 2 E(C) N
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68.75%,S6 JIACK 2 3 T Hofth i b o TR AR Y [
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Table 3 Measurement results of fruit characteristics of different cucumber varieties
'S JIISS JIKERIS SRR s = )5 figi i RICAREL
Number Length/cm Handle length/mm Transverse diameter/mm Chamber thickness/mm  Firmness/(kg-cm?)  Fruit shape index
S1 20.57£1.02¢c  31.39£2.76 ¢ 33.42+3.71 c¢d 15.01£1.02 be 4.2740.15 abc 6.22+0.93 ¢
S2 14.30+0.62d  13.84+2.63d 39.71+£3.02 a 22.53+3.35a 4.37+0.15 ab 3.61+0.13 ¢
S3 10.93+2.27e¢  10.50+2.51d 41.24+1.09 a 25.66+£3.20 a 4.67+0.75 a 2.66+0.62 ef
S4 34.53£3.74a 44.95£1597b 29.20+0.8 de 14.16+1.36 be 3.63+0.21 be 11.82+1.18 a
S5 26.47£1.20b  40.11+12.21 be 34.21+1.85 be 16.57+1.28 be 4.27+0.67 abc 7.75+£0.55 b
S6 34.33£091a 60.16£6.56 a 28.78+0.54 de 14.84+1.53 be 3.43+0.25 be 11.93+0.42 a
S7 14.23+0.40d  15.51+0.99d 28.15¢1.52 ¢ 13.35+£2.18 be 3.83+0.78 abc 5.07+£0.40d
S8 7.80£1.40 f  12.74+1.54d 38.95+2.90 ab 17.67+4.84 b 3.40+0.75 be 2.00+0.31 f
S9 16.70+£0.95d  11.16+2.87d 30.25+2.78 cde 15.70+1.83 be 3.57+0.12 be 5.54+0.28 cd
S10 11.20+0.53 ¢  14.86+2.37d 34.30+4.12 be 17.94+1.55b 3.33+0.61 ¢ 3.30+0.44 ¢
S11 16.10+0.26 d  12.88+2.67d 27.12+2.4 ¢ 12.57£1.96 ¢ 3.90+0.46 abc 5.97+0.52 cd
S12 9.23+1.11ef 17.91+4.11d 41.07+4.14 a 23.15£1.99a 3.53+0.21 be 2.25+0.05 f
AR CVI%  50.95 68.75 15.56 24.09 11.55 59.66

22 FEERGMAEEIEIRA LR

P12 AN EOR S A LA e s (R O R G
R, [ — T8 b5 T A A 5RO A 48 A 2 R
T S5 @G HEEWEE ST H AWM, A
67.40 pmol -m- s, S11 ¥ A 38 R B AL T HoAth
p A, N 15.70 pumol -m?-s™. S5 ZAWEH K B & T
HoAth S, 4 5.24 mmol -m™-s™, S12 X 5 d K0
{GF HAth 5 A, 4 2.59 mmol - m?-s'. SALEED
FE[ 4 0.23~0.28 mmol-m?-s", Hrf S3 AL S B ¥
=T S4. S5 A CO, < 2 WY S a1 Fo A i A,
540.00 pmol - mol s
23 AESMERNSR R REITSHT
231 TR SAFING TR DR A LRSS

L 5 ol A, ARG NE R BN E R R,
AR R & VG ELN 2.63%~4.77%, 8 7 244
N 20.86% , S11 W]V 14 [E T4 & & 42 2 i T A
FH(S12 BRAM) . S 4E4 R C S E R m T HAh M
Fh, N 24.07mg- 100 g',S4 AR C S EEEIKT
HAth5h A, 8 6.86 mg-100 g', iR C S ELF R
N 37.63%. FIIIERE S EIEHEY 1.72%~2.89%,
S5 AT HERE & i AR T LA S R, ST1 R b
TERBEIARES T HMMSM. MRS ED
F RHH 3437%,S1 THIR TR & 2 B T HoAth i
i, 91.74 mg - kg BV E BR & = VG 0.38%~
0.42%, % 5 ZHN 2.61%.

Xt 12 AR 5 ANE IR b T bR AT Y

x4 TEMMEMLSIBIRAELE

Table 4 Comparison of photosynthetic indexes of different cucumber varieties

s (PRt S . ;"?Hﬁﬁ%ﬁ TALRE N fifi 8] CO, < JEE .

Number Net photorsyr%thetlc rate/ Transplrat?onrrate/ Stomatal éonéuct1v1ty/ Intercellulaf CO; concentration/
(umol-m?-s™) (mmol-m*-s") (mmol-m*-s") (umol -mol™

S1 49.87+6.90 ab 4.45+1.09 abed 0.26+0.01 ab 326.00+11.53 ¢

S2 32.33+4.69 bed 4.99+1.35 ab 0.25+0.01 ab 280.33+27.06 ¢

S3 25.80+8.16 c¢d 3.54+0.56 abed 0.28+0.01 a 417.00+151.92 abe

S4 36.00+1.95 be 3.20+0.54 bed 0.23+0.02 b 418.00+19.67 abc

S5 67.40+2.05 a 5.24+0.09 a 0.25+0.02 ab 540.00+38.94 a

S6 32.90+2.43 bed 4.44+1.50 abed 0.25+0.01 ab 290.00£96.06 ¢

S7 49.90+16.91 ab 4.51+0.94 abc 0.24+0.03 ab 404.67+67.42 abc

S8 47.70£1.18 b 2.88+0.30 cd 0.23+0.01 ab 267.67+99.90 ¢

S9 32.50+16.25 bed 3.13+0.46 cd 0.27+0.01 ab 359.33+122.46 be

S10 31.83+15.67 bed 3.86+1.68 abed 0.25+0.02 ab 489.00+28.58 ab

S11 15.70+3.55 d 2.85+0.75 cd 0.24+0.01 ab 390.33+75.80 abc

S12 27.80+17.99 cd 2.59+0.72d 0.25+0.02 ab 308.67+108.93 ¢
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Table 5 Nutritional quality of different cucumber varieties
. wCRT ¥ ) wEE R O wCRT VR wUHER R wCR] R 2 D
Number Soluble solids content/ Vitamin C content/ Soluble sugar content/ Nitrate content/ Titrable acid content/
% (mg-100 g % (mg-kg") %
S1 3.00+0.26 d 14.15+0.76 ¢ 2.60+0.16 ab 91.74£3.85a 0.41+0.01 ab
S2 2.90+0.17 d 10.70+0.35 h 2.57+0.14 ab 38.93+0.21 gh 0.38+0.01 ¢
S3 2.73+0.50 d 11.3240.53 gh 2.16+0.29 ¢ 68.73£5.47 ¢ 0.40+0.01 bed
S4 3.67+0.12 ¢ 6.86+0.21 j 2.58+0.14 ab 4414111 0.39+0.01 cde
S5 2.73+0.21d 11.9240.43 fg 1.72£0.22d 74.66+£2.47 b 0.42+0.01 a
S6 2.63+0.42 d 19.85+1.01 ¢ 2.51+0.06 be 64.61+2.02 d 0.40+0.01 bed
S7 4.27+0.15b 21.74+0.50 b 2.85+0.18 ab 37.1142.00 gh 0.40+0.01 abe
S8 4.10+£0.36 b 7.97+0.43 i 2.75+0.25 ab 40.38+0.91 fg 0.41£0.01 ab
S9 3.73+0.31 ¢ 12.77+0.74 £ 2.56+0.41 ab 36.75+1.47 gh 0.40+0.01 abe
S10 4.10+0.44 be 20.19+0.94 ¢ 2.63+0.19 ab 53.83+1.17 ¢ 0.40+0.01 bed
S11 4.77+0.15 a 24.07+0.93 a 2.89+0.17 a 70.66+2.58 ¢ 0.39+0.01 de
S12 4.30+0.26 ab 16.69+0.25 d 2.68+0.20 ab 35.30+3.57 h 0.40+0.01 bed
A5 RB CVIY% 20.86 37.63 12.52 34.37 2.61

Iy AT, 3R 6 ATRDL 1T 2 A R B R T E TR
IEE] 74.379%, YEHTIZ 2 AT AT AR 5 AN
m IR AR5 e B8 1 F o B2 A
AR R VA A TR A0 R R i E R B RS,
SR SERIRIE T3 26 2 Tl B ERZ IR R YEE R
C SR , T2 kg RSN ARG TR T
F6 EHOHEEM FFEERTHKE
Table 6 Principal component load matrix, eigenvalues
and contribution rates

R WA
SRR & o Loading parameter
Nutritional quality indicator D —
PC1 PC2

Al YA RE 4B Soluble sugar content 0.904 0.097
ATy PEE T & Soluble solid content 0.834 0.213
A% % B2 ¥ & Titrable acid content -0.617  0.380
#4422 C & Vitamin C content 0.451 0.799
PR £ 4 & Nitrate content -0.617 0.634
FHE{E Eigenvalue 2.479 1.240
77 Z BTk Variance contribution rate/% 49.570  24.809

21 J7 Z 5k Cumulative contribution rate/% 49.570
HFIH B R A & v R A R SRS 2 S FE R

Iy AR5 R B R IE 1
Y=0.574Z+0.5302,-0.392Z:+0.286Z:~0.392Z; ;
Y,=0.087Z+0.1912,:+0.341Z:+0.718 Z:+0.569Z; .
WA 2 AT T ZEDTRREAS B LR G157

PEMRERL : Y=0.496Y,+0.249Y,, B T AR 12 N3

JNE TR ISR EA3r . R 7 0L E5A13r felt)

AR S11, 02 S7 A1 S10, 1 S5 HEA el »

232 FINRk SR AG ARG M XS 12 NERS

74.379
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Table 7 Comprehensive evaluation of nutritional quality
of 12 cucumber varieties

45 Number Y, Y, Y Hi4 Rank
S1 -1.49 1.22 -0.44 10
S2 0.44 -1.83 -0.24 8
S3 -1.76 -0.35 -0.96 11
S4 0.32 -1.64 -0.25 9
S5 -3.40 0.44 -1.58 12
S6 -0.68 0.69 -0.17 7
S7 1.77 0.61 1.03 2
S8 0.32 -0.80 -0.04 6
S9 0.41 -0.77 0.01 5
S10 0.82 0.82 0.61 3
S11 1.99 1.74 1.42 1
S12 1.26 -0.13 0.59 4

FhHEAT MUK B I (5 8),S11 581540 44—,
N 32.80, H VL ST F1 S12,83 L 518  HE 4 i ik,
S11 fEEE 135058 S3 1 19.93%. VRIS TE N
5.65~6.35; TIRAS MU FEITE 3.80~5.35 Z [ R AL
IR ERFEFEFS 343 N 3.95~5.90 1 3.50~4.85; Ttk
AR /35 559108 4.30~6.10 F1 4.75~6.25,
233 BAZBRAERNAR DR EEREZ N K
JIVE F% 5 i O 25 PRI HEAS S R E P HE
ZHEATIE (B D, 15 BN A% [ T7 FE :p=0.902 1x+
0.636 4("=0.813 8) ; F 7 L5 & PF A HE44 5 AU I
HIFN HE A LG TR R, SR W B i PR R L T v
PEE T4 AT 3 8 R W R R B iR R C SrRikAT
F R SR A VR B R .
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Table 8 Flavor sensory evaluation of 12 cucumber varieties
I Tk EL LN SR KA N g By il =
Number Astringency Bitterness Sweetness Overall liking level Fragrance Texture Score Rank
S1 6.35 3.80 5.45 4.30 4.80 6.25 30.95 6
S2 5.80 4.30 5.20 4.20 5.20 5.65 30.35 10
S3 5.90 4.95 3.95 3.50 4.30 4.75 27.35 12
S4 5.70 4.00 5.10 4.20 5.35 6.25 30.60 9
S5 5.65 4.35 5.10 3.55 4.95 5.45 29.05 11
S6 6.20 4.25 5.25 4.50 5.05 5.60 30.85 7
S7 6.35 4.50 5.90 4.85 5.30 5.70 32.60 2
S8 6.35 4.25 4.45 4.50 5.30 5.90 30.75 8
S9 6.20 4.35 4.90 4.50 5.20 5.95 31.10 5
S10 5.65 5.35 4.85 4.80 5.35 5.30 31.30 4
S11 5.85 4.50 5.65 4.75 6.10 5.95 32.80 1
S12 6.30 4.40 5.60 4.80 5.05 5.60 31.75 3
13 HOE T H AP, S2.S4 Al S5 HLbk&E B B
2L y=0.902 1x+0.636 4

°=0.813 8

—_ —
=N
T T

[

JRUR B E PPN HE 44
Flavor sensory evaluation rank

S = N W A LN 0 O
T

|
1 2 3 4 5 6 7 8 9 10 11 12 13
FER R a4
Principal component comprehensive evaluation rank
1 BNEFmRERDEEITNHR SRKBEEIZMN
HatlaE

Fig. 1 Fitting diagram of the comprehensive evaluation

ranking of cucumber principal components and the
ranking of flavor sensory evaluation
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Fig.2 Correlation analysis of cucumber quality
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Table 9 Comparison of single melonmass and yield of different cucumber varieties
CERe) B AL L)\ ke 667 m’ "
Number Number of melons per plant Single fruit mass/g Yield per plant/kg 667 m’ yield/kg
S1 14.00£1.00 cd 152.984+19.30 be 2 132.54+185.00 be 6 397.63+£555.01 be
S2 9.67+1.53d 184.86+9.92 ab 1 782.92+267.41 be 5 348.75+£802.22 be
S3 11.00+2.65 cd 146.31£15.90 ¢ 1 585.82+241.02 cd 4757.46+723.05 cd
S4 10.33£1.53 d 223.53£19.13 a 2293.18+191.98 ab 6 879.534+575.95 ab
S5 9.67+2.08 d 194.23420.06 ab 1 857.31+£273.43 be 5571.94+820.28 be
S6 11.00+2.00 cd 192.01422.82 ab 2097.17+350.43 be 6291.51+1051.3 be
S7 18.33£2.52 be 96.05+11.82 d 1 741.17+44.80 be 5223.50£134.39 be
S8 30.00+6.08 a 77.07€12.21 d 2 263.47+83.70 ab 6 790.424251.11 ab
S9 22.33+3.79 b 122.58422.52 cd 2 683.60+192.29 a 8 050.79+£576.88 a
S10 24.67+3.51 b 92.06+8.95 d 2257.23+254.52 ab 6 771.69+763.56 ab
S11 22.33+4.04 b 96.53+25.56 d 2 087.72+145.90 be 6 263.154+437.70 bc
S12 12.6742.08 cd 103.44422.16 d 1287.33+188.61 d 3 862.00+£565.82 d
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