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Study on the evaluation system of cucumber
varieties’ adaptability to plateau

GU Shichuang' ,MU Tao®, QIN Qiang®, WANG Shiyou' ,ZHU Pinyu', DING Haifeng' LI Ji'"

(1.College of Horticulture ,Nanjing Agricultural University , Nanjing 211800, China
2.Lhasa Plateau Biology Research Institute ,Lhasa 850000, China)

Abstract ; [ Objectives ] This study aimed to establish a plateau adaptability evaluation system for cucumber varieties ,and identify those
suitable for cultivation in plateau areas,thereby promoting the development of the vegetable industry in the Lhasa region. [ Methods ]
Fourteen cucumber varieties( C1-C14) ,including those of the North China type,South China type,and European greenhouse type with
good comprehensive traits were preliminarily selected as experimental materials. The study was conducted at the Qushui County planting
base of the Lhasa Plateau Biology Research Institute. Nine indexes related to cold tolerance at the seedling stage ,including growth and
physiological factors,and 23 indexes related to plant traits, fruit traits,and yield at the adult stage were evaluated. Principal component
analysis and membership function analysis were applied for comprehensive evaluation, and clustering analysis was used for
classification. An adaptive evaluation system for cucumber varieties in plateau conditions was established. [ Results ] Following a 4 C
low-temperature treatment, most North China type cucumber varieties exhibited moderate cold tolerance at the seedling stage, with
comprehensive scores ranging from 0.15 to 0.43. In contrast, South China type and European greenhouse type cucumber varieties
demonstrated stronger cold tolerance ,with comprehensive scores of 0.76 and 0.61 for C11 and C14,respectively. In the adaptability trial
at the adult stage, most North China type varieties had higher yields but weaker adaptability at the adult stage. The European
greenhouse type variety C14 displayed excellent flavor, vigorous growth,and strong disease resistance ,making it well-suited to the local
growing conditions. The South China type variety C11 exhibited the highest soluble sugar content, maximum hardness, and was fully
female. Based on cold tolerance at the seedling stage,the varieties were classified into three levels,with C11 and C14 showing strong
cold tolerance. Based on adaptability at the adult stage,the varieties were also classified into three levels,with C14 exhibiting the best
adaptability. [ Conclusions] A comprehensive plateau adaptability evaluation system for cucumber varieties , covering both seedling and
adult stages,was established. The European greenhouse type variety C14 and the South China type variety C11, which performed
outstandingly in the evaluation,were selected for promotion in plateau regions ,thereby facilitating the upgrading of local dominant varieties.

Keywords : cucumber ; cold tolerance ; adaptability ; principal component analysis ;membership function analysis ; clustering analysis
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1.1 R SR

IR T 2024 4F 4 2 11 HFEVGHE 6 DX Hgs s R A i 58 B oK S8 b1 T, %M AL 7R 25 91°06
b6 29°36", iE4K 2 3 500 m, BIEEAVEY AT, SR B A, H 7S 2 VEE A5 1 R AT
1.2 REesAt

HERE AL 14 4, Hoh C1—C8 At R A, CO—C13 SHAERI LSRN, C14 Sy RO TR AL S
1.3 Rt
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1.4 FAEERR
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MR R 3 IR BUAAE.,
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a. KA Large tubercule b. % Medium tubercule c. JCHJ% None tubercule
1 BERRBEXRD
Fig.1 Tubercule size of cucumber
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XA E AN 1 s, 14 DA B e SRR AR E /0 T 1, RUMRRAL FES | 25 3K
SRR LR A Z ) THE] . o, C10,.C11 AT C14 (45 A K A AR A X 52 7, B AZ A 5 m /N , T
MR, 2 4 CARIRAL IR 4 B i 23 Il 2202 (Pro ) 7 1t 387 e T 0T JRE 3505 43 ity b ] v M 2% 1k (SSC)
FAL R (1 (SPC) A B, Hoh iR C11 B BT S i m T HA S A, (RIRAEFE TR, &
it CO BIBT ARG PER/INT 1, AR R e ™ 6, 1 IR BE T 55 5 -5 00 BRAL BEAR LE , i b C11 AYPTAR
PR PR E g i, A 1 R A AL RE B . A S B IR RS SR PR I AHE P, AR AR AR 57
FE(CV) ZBABIRRE N 9.20% ~23.94% , A= BARARIY CV AEALIREE K 26.32% ~48.55% , W] i KT A K A8 HF
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Table 1 Relative values of various indexes of different cucumber varieties at seedling stage

under low temperature treatment

Tl 2 2 H: K FEHR Growth index HHEFEAT Physiological index

Variety code BB SH  28HLSD  pHRLL POD CAT SOD Pro $SC spC
C1 0.73 0.89 0.89 2.51 1.04 0.22 1.16 0.92 0.63

Cc2 0.81 0.95 0.87 1.51 0.86 0.67 1.23 0.96 0.79

C3 0.56 0.79 0.81 1.96 1.00 0.55 3.01 1.24 1.25

C4 0.73 0.86 0.81 2.05 0.73 0.49 1.29 1.47 0.60

C5 0.42 0.89 0.74 1.02 0.57 1.06 1.93 0.81 1.42

C6 0.79 0.72 0.73 0.77 2.04 0.90 2.04 0.67 2.37

C7 0.45 0.84 0.72 1.87 0.60 1.06 1.90 1.17 1.09

C8 0.62 0.92 0.92 1.34 0.98 0.26 2.06 1.04 1.12

C9 0.77 0.80 0.81 0.95 0.97 0.52 2.39 1.02 1.26

C10 0.91 0.92 0.77 1.31 0.96 0.33 2.95 1.27 2.06
C11 0.96 0.93 0.88 2.28 1.65 1.25 3.27 1.82 2.52
C12 0.53 0.78 0.74 1.10 1.60 0.69 1.01 1.32 1.20
C13 0.68 0.90 0.76 1.02 0.91 0.84 1.25 0.88 0.71
Cl4 0.92 0.99 0.97 1.75 1.48 0.73 3.17 1.35 2.29
H4{H Mean 0.71 0.87 0.82 1.53 1.10 0.68 2.04 1.14 1.38
BT R % CV 23.94 9.20 9.76 35.29 39.09 45.59 39.22 26.32 48.55

7 . SH : Shoot height; SD ; Stem diameter; LL; Leaf length;POD;ﬂﬁ{{%ﬁ@?ﬁ‘ﬁ Peroxidase activity ; CAT; o B AL S S PE Catalase activity ;
SOD : 4B AL P AL S PE Superoxide dismutase activity ; Pro; Ji7 25 fifi R 7 1 Free proline content; SSC ; 7] i 4% % 1 Soluble sugar
(:()ntent;SPC:m?ﬁ‘@Eﬁ 2 Soluble protein content. T I5] The same as follows.

212 ARENRSMEHREIEREOELES T HCHESITEE R (R 2) BR8P AEA M,
Pro 5 SPC 24 g 3 IEAHE (P<0.01) , A5 & $0M 0.745,POD 5 SSC.SH 5 SD . SD 5 LL Z [H] ¥ 5 g &
TEMSE(P<0.05) , HH5E R ES3 90 0.563 .0.533 F10.661, IA, HAhFE AR (A FE7EAS [5) B2 B AY 1T AH 56 5 11
M, DA g5 ENE I 9 DR TEPRIE A AEE SRR,

F2 EINEHPIHS ISR BE XS

Table 2 Correlation analysis among cold tolerance indexes of cucumber seedlings

F8HR Index POD CAT SOD Pro SSC SPC SH SD
CAT 0.037
SOD -0.193 0.018
Pro 0.070 0.279 0.176
SSC 0.563 " 0.191 -0.046 0.380
SPC -0.299 0.508 0.462 0.745"* 0.134
SH 0.145 0.444 -0.059 0.458 0.312 0.418
SD 0.316 -0.132 0.032 0.269 0.247 0.062 0.533*
LL 0.512 0.274 -0.466 0.316 0.345 -0.035 0.511 0.661"

TE: TR AR IR AR AR IR B B (P<0.05) R 3 (P<0.01) K. R,
Note: “and ** indicate that the correlation has reached significant( P<0.05) and extremely significant( P<0.01) levels, respectively. The same as

follows.
213 AEENRSWHEPAREROER D OHF 8N E AR AR 9 N8R IET 5504,
R 3) R, UL ERS A T Bt 5tk R T 80% MK, HEH2H 4 A 32 54y A 1, HARAE(E 2 51N
3.221.2.263.1.196 1 0.863, BT #k % 4 %~ 35.793% . 25.141% . 13.290% 1 9.589% , B it 51 ik % 15
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83.814% , ULHiX 4 1254 T (PC1—PC4) RBACFER 9 M ERHEFR I R 5 B . FEFfE N 4 275
SkRr 55 1 RS (PCL) &SR FREE I X R T 0, 3282 SH(0.244) 1 Pro(0.231) , Hirfr HR4F i)
ORI SH 56 2 A3 (PC2) EE i SPC(0.296) F1 CAT(0.280) ¥4 i, Herb  SPC(HRAE ) B e K5 565 3
F 5T (PC3) FEH SOD(0.530) F1 SSC(0.417) Fa ki, Herpr, FEAE 1] it e K12 SOD ;5 4 F A3 (PC4)
L SD(0.636) F1 POD( —0.487) #4 i, Hrp  FRAE 1) i e K2 SD, 4 A~ F sy 215 SH . SPC.SOD
SD KRR,
*3 ENHEPIRSHERSREHE

Table 3 Principal component( PC) eigenvectors and contribution rates of cucumber seedlings

155 Index  PCI PC2 PC3 PC4 FEHE Index PC1 PC2 PC3 PC4
POD 0.137  -0.260 0.324  -0.487 SH 0.244  0.003 -0.339 -0.007
CAT 0.142 0.280 -0.290 -0.441 SD 0.158 -0.261 0.036  0.636
SOD 0.030 0.250 0.530  0.294 LL 0.208 -0.241 -0.249  0.057
Pro 0.231 0.125 0.117 0.233 FFF(H Eigenvalue 3.221 2263  1.196  0.863
Sse 0.208  -0.061 0.417  -0.387 Gk /% Contribution rate 35.793  25.141 13.290  9.589
SPC 0.214 0.296 -0.019 0.170 || E3t5i#ik%/% Accumulative contribution rate  35.793 60.935 74.225 83.814

214 ARHENRMEPTSEEESTENSTRBESNT WK 4 P R0 R 0 s 210 4 425
FARPRRFIE 1] A 9 A FAIFUS DR AR RHE, T3 45 3 AR Bl 4 DERBHEARME CI(x) o RIEAK(5) TR
(6) TTEAEA TR FhAY SRR R BUE w () I 0, ,4 LRGSR PRI 735 0.43.0.30,0.16 F10.11,
D {EAE B WA~ S I A I Z5 5 TRV BE T, D (DR | 28 7m 32 Se0 It Al i 0 i v Mot . ARG 223X (7)
TR EA BN R D E, X D AEREATHER . Forb, dh Al C11 Y D B, e WL 1R v P d5e 5t 5 €
(4 D (B A/, R BT v PR AR 55

x4 FARENRRMEHITNERREGHE

Table 4 Evaluation indexes and comprehensive ranking of different cacumber varieties at seedling stage

V”*’fjﬁ% cay ) a3y @ a() w2 () a4 D) Rfﬁfng
Cl1 -0.19 -1.60 -0.84 -1.20 0.27 0.00 0.15 0.09 0.15 14
C2 -0.17 -0.95 -0.56 0.80 0.27 0.16 0.24 0.68 0.28 9
C3 -0.02 -0.01 0.65 -0.96 0.32 0.39 0.60 0.16 0.37 5
C4 -0.25 -1.12 0.57 -1.20 0.25 0.12 0.57 0.09 0.24 13
C5 -1.08 0.42 1.03 1.88 0.00 0.50 0.71 1.00 0.37 5
C6 -0.29 2.47 -1.37 -0.56 0.24 1.00 0.00 0.28 0.43 4
c7 -0.84 0.05 2.00 0.09 0.07 0.40 1.00 0.47 0.36 7
C8 -0.02 -0.91 -1.01 0.46 0.32 0.17 0.10 0.58 0.27 11
C9 -0.30 0.35 -0.79 0.12 0.23 0.48 0.17 0.48 0.32 8
C10 0.71 0.12 -0.58 0.66 0.53 0.42 0.23 0.64 0.46 3
Cl1 2.27 0.61 1.44 -0.39 1.00 0.54 0.83 0.33 0.76 1
C12 -0.81 0.80 0.06 -1.51 0.08 0.59 0.43 0.00 0.28 9
C13 -0.92 -0.06 -0.13 0.94 0.05 0.38 0.37 0.72 0.27 11
Cl4 1.91 -0.17 -0.47 0.86 0.89 0.35 0.27 0.70 0.61 2
w; 0.43 0.30 0.16 0.11

FRAE D R A R4 ) 14 £y 0 SRR B i S 28 5 Tt v P b AT SRS 400 45 2R (8 2) s, v K
WM AT 432 3 25050 1 28 4E C11 Fi C14, D (B30 0.69, J& T i s i ¥4 74, 5 1 R d& C2.C3,
C4.C5.C6.C7.C8.C9.C10.C12 F1 C13,D (- F-340 0.33, )@ T h i &L, 55 M2k B C1, D {H 5%
(0.15) ,J& T W 55 it v 74
2.2 ENEHKEENESEEITEN ST
221 AREERSMERERIEE RS vTUE S, A SRS AR TSR TCRA K Hd c2.63
FCT7 AR BRI g o S b A KRB SR A ST AT, 14 A8 R RE B R bt 2 R B
5 s M RHRBTIESRE |, C14 Pk i, Hk g €2.C3.C4.C5.C6 Fl C8, FRkJE C1,C7.C9.C10,C11.C12
1 C13, B C4.C7 F1 C8 AYPERL Jy i ifE[RI KR AN, C1.C10, C11 ., C12 F1 C14 AYPERS g4l | HoAth 5 Al Ay i e
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Fig. 2 Clustering analysis of cucumber seedling cold tolerance
®5 SHENRMAEKRER
Table 5 Plant traits of the tested cucumber varieties
L TR S AR AR FREAPLIE FUB BT PER
Variety Classification Growth Growth Downy mildew  Powdery mildew Sex
code habit vigor resistance resistance type
c1 Aedp i ToRRAEK pi pil 5 ol
North China type Indeterminate growth Strong Strong Weak Gynoecy
@ frml il TokRAE K ol SR T iR HfE
North China type Indeterminate growth Medium Strong Medium Subgynoecy
3 Aede FTRRAEK ol b GA SR M
North China type Indeterminate growth Medium Strong Medium Subgynoecy
c4 frml il TokRAE K 5 bt el O [ e
North China type Indeterminate growth Strong Strong Medium Monoecism
s Aee TRRAEK pi b Gi SR M
North China type Indeterminate growth Strong Strong Medium Subgynoecy
c6 frml il TR K [ bt el ik HfE
North China type Indeterminate growth Strong Strong Medium Subgynoecy
o ki Salis TRRAE K ol b 5 W [] e
North China type Indeterminate growth Medium Strong Weak Monoecism
s frml il ToRAEK [ bt el e HfE TR ik
North China type Indeterminate growth Strong Strong Medium Monoecism
o AR ToRRAE K Ei Ei 5 SR M
South China type Indeterminate growth Strong Strong Weak Subgynoecy
c10 AR R FTRRAEK i pi 5 i
South China type Indeterminate growth Strong Strong Weak Gynoecy
cll AT A TFRAE K i SR 55 4
South China type Indeterminate growth Strong Strong Weak Gynoecy
c12 AR 7Y FTRRAEK i pi 5 e
South China type Indeterminate growth Strong Strong Weak Gynoecy
c13 AT A TEBRA K 5 pid 55 iR HfE
South China type Indeterminate growth Strong Strong Weak Subgynoecy
. WP il 2 Y ToRRAE K pi pil i ol
Cl14 ‘ .
European greenhouse type Indeterminate growth Strong Strong Strong Gynoecy

222 AREHERGMMRLEREE B3R 6 /AL ERZHARITH, BT C1—C8 BRI AR, HiAlh
SRR N B . eI, C8 IR IR K, 24 33.90 em, C3 558, 4 28.10 em ; B I K HRTE 20 em LA
N,C14 208, 14.08 cm, HALSL A AR 226859, 0 16.10~17.30 cm, FifA S8 KA, C12 iRk,
Cl4 fifesme/h, Cl4 TCAYE, CO Fl C13 SR KN Ay v JH A ot Tl SR8 /N R IR K, e S0 %% 2 LR
T, B C14 4b, CO—C13 RI N, HA s Fi R I A%, R Cl4 R SELkfa C9 Fl C13 Sy H s
6, C10—C12 MR ek (o Hofth SR M IRER (G, B C10—C13 A RBEAL , HoAt S Fl 0 REE, Frd S5 A
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Y EA SRS S SRR C4 PR (270.60 ¢) fic K, C14 fe/)h, TE S B D5 1, BT 28050
Fh A R ZE 0 B BT MR C11 BEEE N 7.19 Pa, B 5 K, Hofl 5 R EF 22 BE 4/ 1976 7 Pa LAF
C8.C1 Fl C2 AT MM & 520 WM 3.24% 3.34%F1 3.38% , KBk HA MR ; C13 AT HERE S 50 4.16%
AR IR FLAT R HoAt b Al b, 1L mT i PERE & e dc i, C14 Iz, UMk FL GV M
%6 SinERSFHRSZIER

Table 6 Fruit traits of the tested cucumber varieties

MR ORKs A T i . , 1 ) AT RS ! -
S O R S U YR T RAAIE A T TS VO S TV L T T S e
S5 m om KN EE . ) . X . SR/ % .
- . . Tuit Fruit Stripe  Spine Average single  Flesh Flavor Bitterness
Variety Fruit ~ Fruit  Tubercule Tubercule Parthe- o . Soluble sugar .
. ) . shape color pattern type fruit weight  texture Firmness quality of neck
code length diameter size density nocarpy content
N % 2N JOSC3 x % A B i %
G BN 3% Large Dense  Stabfoermig  Dark green ~ None Dense  Exist 230.34 Hard 6.33 334 Medium, astringent ~ None
N % 2N ek x % A ff i k
2 1. . 232. .2 .
¢ 31903356 Large Dense  Stabfoermig  Dark green ~ None Dense  Exist 3250 Hard 6.29 338 Medium, astringent ~ None
N % 2N e x % A B e A Xk
GBI 36 Large Dense  Stabfoermig  Dark green ~ None Dense  Exist 21410 Hard 586 348 Thick,not astringent ~ None
N % 2N ek x % A fii e A k
4 2.2 . 270. .1 7
¢ 3228 366 Large Dense  Stabfoermig  Dark green ~ None Dense  Exist 0.60 Hard 6.15 376 Thick, not astringent ~ None
N % 2N Rak k% f i e AR Xk
GBI 334 Large  Dense  Stabfoermig Dark green  None Dense  Exist 2.0 Hard >80 3:50 Thick, not astringent ~ None
N # 2N ek x % A i e A k
) 28. . 246. . 7
6 8.80 359 Large Dense  Stabfoermig  Dark green ~ None Dense  Exist 6.00 Hard % 376 Thick, not astringent ~ None
N % 2N ek x ® A i e A x
3. . . . .
(7 306 3.3 Large Dense  Stabfoermig  Dark green ~ None Dense  Exist 2830 Hard 6.16 376 Thick,not astringent ~ None
N iﬁ 2N JANCS % f i i k
8 3390 377 236.00 6.35 3.24
i Large Dense  Stabfoermig  Dark green ~ None Dense  Exist Hard Medium, astringent ~ None
ih T FIE sk x W il 0 e A k
G 1730 366 Medium ~ Sparse  Cylindrical Yellow green  None Sparse  Exist 14030 Hard 6.78 42 Thick, not astringent ~ None
w0 wo s K B WEE w& & B oA 0 B o . P
' ' Large  Sparse  Cylindrical ~ Light green  Exist Sparse  Exist ' Hard ' ’ Medium, astringent ~ None
Cl1 17.08  3.82 x i i s i i 137.26 a 7.19 4.56 AR X
' h Large  Sparse  Cylindrical ~ Light green  Exist Sparse  Exist ' Hard ' ' Thick, not astringent ~ None
Cl2  16.64 4.05 * i L s f # A 147.50 " 6.76 3.82 ik A x
' ' Large  Sparse  Cylindrical ~ Light green  Exist Sparse  Exist ' Hard ' ' Thick,not astringent ~ None
h i [2IEH7 #o I | fif 83 k
13 164 . 138.1 .04 4.1
C13 1646373 Medium  Sparse  Cylindrical Yellow green  Exist Sparse  Exist 3810 Hard 6.0 6 Light, astringent None
X T (1[5 2 LS VD v | B e A %
. 3. . . X
Cl4- 1408 30 None None  Cylindrical Medium green None None  Exist 10030 Hard >80 446 Thick,not astringent ~ None

223 AEER@BMEEILER

JRAL R C8 BBk AT &7 i m , HAR R €6, 11T C10 A%, 976 5 /VT 6 000 kg-667 m™

M7 ATLLE A 0B B TR = AT & - R, 7ET A S

®7 SHENRMHTE
Table 7 Yield of the tested cucumber varieties
mARGS HRRE I kg Pra it/ e iEs L TR S Pt/ e iEs
Variety Yield per (kg-667 m™?) Ranking of Variety Yield per (kg-667 m™?) Ranking of
code plant Equivalent yield equivalent yield code plant Equivalent yield equivalent yield
Cl1 6.64 11 619.16 5 C8 9.82 17 185.00 1
Cc2 7.44 13 020.00 3 c9 4.04 7 070.00 11
c3 6.17 10 790.64 6 C10 3.25 5 687.50 14
Cc4 7.36 12 880.00 4 Cl1 3.51 6 142.50 13
C5 5.86 10 255.00 7 C12 5.43 9 502.50 8
C6 9.45 16 537.50 2 C13 3.98 6 965.00 12
c7 5.16 9 030.00 9 Cl4 4.33 7 577.50 10

224 AREER@MZEREEXESS T

Ve HCTE A% 3 I Al b ] A 22 5 O PR IR A, B8 2R (V)

AR (Y, ) AR BUIE (Vo) PERL(Y,) RIBRV/IN (YS) R (Y,) RIB (V) RE(Y) JRHE
(Yo) RAN(Y o) SR (Y, SR (V) PR (V) BHEE (V) T PERE S R (V) RUBR i i
(Vo) TR (Y, ) BEATHE— 2000 . AR SCHERE RS (35 8) rhal U Y, B A% BRI A 22 6] A DG
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Table 8 Correlation analysis among 17 indexes of different cucumber varieties at adult stage

Index 71 YZ y3 Y4 YS YG Y7 YS Y9 Y]O Y] 1 y12 Y13 )7]4 Y]S Y16
Y, 044

Yy -0291  -0.121

Yoooo060% 0347 -0277

Yo 06807 0271 0045 0151

Yo o 1000%* 0442 -0291  0630% 0680**

Y, 0978%* 0452 -0.440 0614 059%  0978**

Yo -0.896™% -0433  0559% -0.646% -0349  -0.896** -0.958**

Yo -065% 0330  0614% -0526 <0027  -0.65% -0730** 0.85*"

Vig  1000** 0442 -0291  0.630% 0680 L000** 0978 -0.896** -0.625*

Yoo -0878% <0367 0192 -0752%* -0558*  -0.878** -0.859*F 0799 068* -0.878**

Y, 0146 0281 -0304  -0.034 -0.100 0147 0260  -0313 0471 0147 -0.020

Vig  -0878% <0324 0224 0704 -0.637* 08787 -0.859** 0.774**  0549* -0878** 0873 -0.112

Yoo 0308 0194  -0.686** 0261 0150 0308 0430  -0.571* 0471 0308  -0.042 0.554* -0.178

Yis  0867%* 0369 -0306 0485 OS5I 0.867** 0.863*" -0.82%* -0.591% 0.867** -0.784** 0055 -0700** 0245

Yie 0195 -0.025 0125 -0.020 0120 019 0167  -0.145 0046  019%  -0.293 0316 -0.13%9  -0.249 (575"

Yi; o -0786%* <0194  0580%  -0.504  -0.441  -0786%* -0.824**  0811°* 0.667** -078*F 07367 0.04  0758*F  -0292  -08377* 0414

Y, 15328 Classification; Y, : ZE K35 Growth vigor; Y5 : FIM R LM Powdery mildew resistance; Y, : P Sex type; Ys : 598 K/ Tubercule
size; Y . LR % B Tubercule density; Y, . BIE Fruit shape; Yy A Fruit color; Yy : JRBE Stripe pattern; Y, : S Spine type; Y, : IGS
Fruit length; Yy, : VKL Fruit diameter; Y5 : 35 LI T Average single fruit weight; Yy, : B8 B Firmness; Vs : 7] % PEHE & & Soluble sugar
content; Y ¢ KU 5 B Flavor quality; Y, ATeTE R Equivalent yield. TI6] The same as follows.

225 AREERSEWHARIBROERD O X 14 A8 FE 17 DN FeARIEFT E RS0 (R 9) 515
FIRHE 1) 5 A STER R 1T 3 A F A BT R 58.557% . 16.736% Fl 8.095% , R it BT#k %K 83.387%,
P 3 ALEGTRPR T LU 17 845 83.387% M B A8 53 AT s ARt . #E3X 3 ASHi 2 & 48
PR, 58 1 B (PCL) R BERHE [ i 2 FE (V) FURE(Y,,) , 40500k 0.991,-0.983, o frRAiE {E fie K
PRI 55 2 RS (PC2) H EZRRAE ) B2 OB HOME (Y, ) UKL (Y, ) , 43908 0.737 .-0.736 , Hi
FEHEARL IR R & VB BT 5 56 3 A0 (PC3) Hh SRR AE [ £ S XUBR & BT (Y, ) FAE R H(Y,) |, 4300 N
-0.653.0.539, H A R E B e R A2 R A BT . 3 > FE R FE 5 AUE | OB HetE R AU & BT AH DG

*9 HENBHREER D HFHERER T E
Table 9 Principal component eigenvectors and contribution rates at cucumber adult stage
FEHR Index PCl1 pPC2 PC3 FEHF Index PCl1 pC2 PC3
Y, 0.928 0.307 0.146 Y, -0.983 -0.079 -0.040
Y, 0.456 -0.074 0.539 Y, 0.262 -0.736 0.328
Y, -0.317 0.737 0.351 Y5 -0.959 -0.145 -0.096
Y, 0.680 -0.057 0.155 Y4 0.497 -0.705 -0.018
Ys 0.548 0.710 0.254 Yis 0.888 0.191 -0.233
Y 0.975 0.164 0.098 Yie 0.340 0.381 -0.653
Y, 0.991 -0.026 0.034 Y, -0.808 -0.085 0.466
Yy -0.916 0.364 0.079 ¥ F{E Eigenvalue 9.955 2.845 1.376
Y, -0.733 0.504 0.096 TIMRk® /% Contribution rate 58.557 16.736 8.095
Yy 0.975 0.164 0.098 ZiF 5Tk % /% Accumulative contribution rate  58.557 75.293 83.387

22,6 ARENRMBKASEENEESIENSTHREESN
90.70.0.20 A1 0.10,, #4152 A58 ek EUE SACE , 5345 SR A B LR S IEIHEL(D ) , 45 R 2

H12 10 AJ UL, 25 Z85 SR AR A TE 73501

IR, Rl C14 B D Fe K, 2 W HL SRR 300 78 RS 7 Tk A i 5 C8 Y D (B R/, 7 W S R ke 300 e DR 7 e
55, ML IRIBCEEEXT D T R0, 4558 (1 3) R  FEIE R 4 40, ol UE 14 S E RS Ry 3
X, 500 8n 8, Hoh 5 T 2R EA C14, D {E 55 (0.95) , UK 5 J 3 I 1R 55 26 T 2R & C9—
C13,D {6 V¥4 0.72, bR 9 5 Jl I P v 455 25 T 28460 7 C1—C8, D {H P32 0.19, Witk 9] 5 J5 3 17
P55
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Table 10 Evaluation indexes and comprehensive ranking of different cuacumber varieties at adult stage

i YRS Variety code  CI(1) CI(2) CI(3) w(1) w(2) w(3) D HE4 Ranking
Cl -0.66 -0.68 0.99 0.17 0.19 0.77 0.23 8
c2 -0.93 -0.11 0.05 0.06 0.32 0.54 0.16 12
C3 -0.76 0.33 -0.89 0.13 0.42 0.31 0.20 10
c4 -0.85 0.06 -0.10 0.09 0.36 0.50 0.19 11
cs5 -0.74 0.78 -0.39 0.13 0.53 0.43 0.24 7
C6 -0.78 0.22 0.35 0.12 0.40 0.62 0.22 9
c7 -0.83 0.19 -2.14 0.10 0.39 0.00 0.15 13
(o] -1.06 -0.63 1.91 0.00 0.20 1.00 0.14 14
c9 0.92 0.13 -0.20 0.84 0.38 0.48 0.71 5
C10 1.16 -0.43 -0.90 0.94 0.24 0.31 0.74 3
Cl1 1.31 -1.15 -0.58 1.00 0.07 0.38 0.75 2
CI12 1.02 -1.46 0.70 0.88 0.00 0.70 0.69 6
C13 0.97 -0.03 0.20 0.86 0.34 0.58 0.73 4
Cl4 1.23 2.77 1.01 0.97 1.00 0.78 0.95 1
o, 0.70 0.20 0.10

0 5 10 15 20 25
c1o §
CBEF— o
ci1 ;
Cc9 ;
a;j_ §I
Cl4 :
c7 §
T
2 ;
C3 :
o }
c1 3
i
Cs 1

B3 BRRKBENERESN

Fig.3 Clustering analysis of cucumber adaptability at adult stage
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BN AN A AR VR ARXHE R /INT 1, I H 2005 0 i R AR 34 5 4 38 A0 DG 30k 8 WA PR T 0T 80 I o
A KRS A —E RGeS T BB S (i e 45 R — 50, RIRAL RS 455 Fh i POD  CAT AT SOD
SRR BTG P & A2 AR Ak, Horp SOD 3% 1 5 B IR & 1 32 30 B UM 06, X S A S 40 A B o 45 R —
., WFFEEW, Pro i SSC Ml SPC SRR & PE S IE A7) ) [ AE, AR5 & B, 14 S ER  Fh7E
2ot P IHARIR AL B S | Pro AHXTEII KT 1, B Pro & & iy B I R T ¥4 PE AR XS 5580 . AR S0RTT
BAF 0 4 DRGSR E R AT T D (B, PR T SRS AT T 14 bR R v R S
YT R A R A S5 N v Y 3 NS, e I 22 SR L R TN ot A ST 4 v A T A T AR R R
V2 B AT A PR, o C 1L A C14 @ T Bt 760 5L A

7 RAEY) R 058 P P BB 28 A R, A0 T PN 4 DL 13 AR L SR R R AR IR
FEaR i R BT R AT LU AT, A 2R A DT I IS AR T e R R AR B I S R, TR
K IR A PR BE T S EURR B &, R VA IE 3 A KOIRAS R se T AR g & PR, 7F
BB T RAMT 5B 04 Rg BB I Fp RS (R ™ 5, R UNTE = Y C14 AR bt i ds, D (T
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[ Variety comparison based on the membership function method
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Determination of the optimal variety based on market feedback
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Demonstration and extension of plateau adapted varieties
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Fig. 4 Technical flowchart for evaluating and screening cucumber adaptability to plateau
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AR R L C11 TV PERE & fie s BE RE RO, HO 4 i

FUH, © A G T BRI v R b 30 335 107 1 A 5 i 0 (B 2 80t 9 O BB K 8
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JEFRIE A WE R BILAR AN ], R 2 2 R B S ROITr4 2R T A — 2 58 B A i I o sy L 7 A1 1A
B, LA 0 T D DR B R 0 O B BT R, SIS & B, IR i 25 Y C14 RN C11 2845
BOE R, R o SO DX Dy 3 5 R A T 7R YA R T 5y B 2 DR, B ) e D DX e
A

g b RIS SR O B s S B RIS B4 1T B0 LA RO s (BT A — LN R 2 A B —
AT AR T PPAR 0 S DCRE A 1935858 2% 1, DG 495 T R 58 SR S i AR RO 7 s ) 550
e A PR M B TR AR MR RSP ™ i B BRI 2, i 3R 5 i Ae S RO S R
DIARDGY AR S A 5 o S PR 06 2 T4 38 3 B 52 0, DR, Aok R F 5 75 73X BE U R 1 7
BRARYIRAR , LUH S ATl 1 ik 2 T g S DA AL, Sy 8T Bt L PEBIE HO TER AR e S (AT
8 SR AN T 1]
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