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Evaluation of Salt Tolerance of Newly-bred Greenhouse
Cucumber Cultivars at Germination Stage

CAO Qi-wei' ,LI Li-bin' ,KONG Su-ping' ,QIU An*,ZHANG Yun-nan®,SUN Xiao-lei '
('Institute of Vegetables and flowers ,Shandong Academy of Agricultural Sciences/Shandong Branch of National Improvement
Center for Vegetables/Shandong Province Key Laboratory for Biology of Greenhouse Vegetables, Jinan 250100 ;

? College of Horticulture Science and Engineering ,Shandong Agricultural University , Taian 271018)

Abstract; 143 newly-bred greenhouse cucumber cultivars belonging to different ecotypes were treated with
100mmol/L Mg(NO, ) ,for 4 days at germination stage. And eight indices including germination potential , germina-
tion index,relative injury rate, germination frequency,relative germination frequency,radicle length after salt treat-
ment for 2 and 4 days, and radicle elongation speed of the latter 2 days were investigated. Using the membership
function value of these indices to cluster these new-bred greenhouse cucumber cultivars, and primarily select salt-
tolerance germplasms through growing them under salt-free conditions after salt treatment for 4 days. The results
showed that salt-tolerance of the cucumber at germination stage were affected by multiple factors. The variation coef-
ficient of eight indices were ranged form 10.0% to 81.0% . Except variation coefficient of germination frequency
and relative germination frequency was less,other indices variation coefficient was as large as 32. 0% -81. 0% . The
variation coefficient of these indices was distinct among different ecotype germplasms. The variation coefficient of
relative injury rate was the largest of North-China Ecotype and European Greenhouse Ecotype, however in South-

China Ecotype and European-Processing Ecotype germplasms,the variation coefficient of radicle elongation speed of
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the latter 2 days was the largest. From overall view of germplasm salt tolerance, European Greenhouse Ecotype and

Processing Ecotype was better than South-China Ecotype, and then South-China Ecotype was better than North-Chi-

na Ecotype. All the germplasms were divided into three groups according to the cluster results of subordinate func-

tion value including better, moderate , and less salt-tolerance. There were 54 high salt-tolerance cultivars, accounting

for 37. 8% . By emergence selection of these high salt-tolerance germplasms after salt treatment, 12 cultivars were

chosen as better restore-growth germplasm. They were successively arranged as J31-1 > Lvjingling > DRTS > YT24 >

Dongnong2 > Shanghainongke 4 > Dongling 102 > IVF8 > Jinyou35 > HGS-2 > Yangdal3 > J30-1 according to their

ability to restore growth.

Key words: greenhouse cucumber;cultivars;slat tolerance at germination stage ;subordinate function
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Table 1 Information of tested cultivars
i ¥3 H kAR | g ¥3 e oA A
Code Name Source Ecotype || Code Name Source Ecotype
lh IVF-5 o O B B SR AR SR S ARdE Y |41 h e 3 5 LA R A B R e
2h IVF-4 T E AR BB AL IR ST AT AL R (|42 h Lihd 6 5 T TARNFFBRE RIS e R
3h IVF-2 A B B AR ST BT AR dE || 43 h GRS 5 TFARN =B R BT AR
4h IVF-3 PR B BB SEAE ST LA |44 h P2008-16 T KA AL T RL B 5 fedp
5h IVF-1 hE RO R BB SR AE SRR ST LT |45 h P2008-44 AR B AL SR 0 5 e
6 h K 34 5 R AR R Aedpm |46 h HNI11 B A8 R AT 5 Rk
7 h K 36 5 LR PN AEJLES |47 h HN9 W19 48 B S 9T e
8 h gk 35 5 EHEF PN 4t (|49 h 41565 IV AN R B 2040 Be AedL R
9h Ak 33 LR NS T [|S0h  EHIEK4 S JE BB O fedp B
10 h Witk 1% WAL BEs M T bR |51 h mEELS A6 BT A5 dedp Ay
11 h wmKR 145 MR LGP R Eb fRJEA |52 h 5U0F 3256 BK B |y S G LN i i
12 h HGS-2 KR B R 58T 4L |54 h RHFER3 S A 5B W5 L Rk g
13 h HGS-5 KR i B TR 5 T IR |55h mEFEE2 S Je 5B W O EEE [
14 h HGS-3 KA BT B 424k # |56 h L HE 0366 L BB SRS O 1R
15 h HGS-1 R ERHE BT 5L i fEJe7 |58 h B 11 FF 6Tt 240 b i A R 2 F ki i
16 h HGS-4 R ERHE BT 5L 7 LR |68 h Ak 03 5 RALRA K2 8RR BRI = R
17 h DRT4 R HEPE B R Aol A TR 7 1E4b R |70 h gs-Al HN AL R A B TR g
18 h DRT7 R R Il A PR A A (|70 h BUGRALE 302 JRE RN BEB R ST E T
19 h DRT3 R B R b ol A BR 24 ) dedpm |72 h RI2011-1 MR R 2 e EE
20 h DRT8 R A B Ik A BR 2> ) 4k m |73 h RJ2011-2 RIBTLA RN RSB 20 be R
21 h DRT5 R A Fi ol AT BR 2 7 LR |74 b SRS HIR W) AL B A7 B S W ST iy
22 h DRT6 R S ol A7 PR 7 dedpm || 75 h Y AR )AL B 1 B S T He g i
23 h DRT2 R B R Ll A BR A ) 4EJpm |76 h HNS ) 7 48 B SR 5 B He T Al
24 h DRTI1 R T R Ll A BR A 4deH |77 h HN6 W R A B SRS (e ep]
25h  JIIZ 4 SEIK VU 1 48 ARl B2 B B 2 i fEdpm |78 h HN7 W 4 B S WF 98 g
26 h  JII3E 6 SHIR Du 148 el B A e B 2 i AL {79 h # P45-906 R B S AL SR 5T R A
27h  JIIZE3 5EIR PO 148 Al B2 e b 22 B #Es |80 h k16 AR B AL SRR B 5 BT Ao 1
29h  JIZET BEIR VU2 A B2 B [ 2 4 m (|81 h G325 TTEARVEERS IR R
30 h EA A Al B B A R T LA |84 h C113 H AR Bl A
31h JLE/RE3EH T AR AR A B AT IR F LA (|85 h €89 T A B B AT
32 h T i A Rl B A PR R e |86 h C45 T B ARl R 45 1 T
33 h HiZes %5 RN G EY R AedLR |87 h L e /N I LI 2R Al R A Bl 2 A B TP 1k 2 A
34 h WER2S ITALEF AR LA (|88 h 4k 05 RS KA S B RO iR R
35 h BHEMA4S WA RUEER SRR IR (189 h Hige 4 5 LR FEARN G AR R
36 h THH 65 AL ARSI RdEE |90 h Hi 23 06 RS R A G Y R BRI IR R
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e o EX ok KA || G ER 3 e A A
Code Name Source Ecotype || Code Name Source Ecotype
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x2 ENmMAFERHNTRRY
Table 2 Coefficient variation of germination indices of
tested cucumber cultivars

AR M B/ME O RKME RREE R R
Trait Mean Min. Max. SD (% )CV
RFH(% )GP 58.4 0 99.0 31.4 53.8
K AFIEE GL 14.6 0 24.8 7.9 54.1
FRX A3 3 % 40.5 0 100.0  21.6 53.3
(% )RIR
REHER(% )GF 95.6 6.0 100.0 10. 8 11.3
AR K 2% 0.95 0.06 1.00 0.10  10.5
(% ) RGF
22 R 1.7 0 3.3 0.8 47.1
KB (mm) RLS
554 KIFAR K 2.5 0.6 5.6 0.8 32.0
KE(mm)RLF
Ji 2 RIEMRAEK 0.37 0 1.30 0.30 81.0

#E (mm/d) RES

GP: Germination potential, GI; Germination index, RIR: Relative injury
rate, GF; Germination frequency; RGF: Relative germination frequency,
RLS:Radicle length of the second day, RLF: Radicle length of the forth

day ,RES:Radicle elongation speed of the latter 2 days,the same as below

2.2 HBENAEESKBEENMTFLZFHNIME
AR AR SN S A Eh M5 R LR 3. M
ol 5T B A A T R 45 SR A, BRI T AL R RO iR &
R > AR R > ABdL AL, AR L B K R bR AR S ROk
4.3% ~T72.0% , Horh J 25 3%k 2F 45 B AR 45
2 R R KR 5 2 R A KR 5 M
AR 78 S BB, TE 50. 0% L b, A G40 5 3R 1y A2
e FR B K R B S TR bR AR S R B 18.7% ~
100. 0% , Hor A 28 3 Rk ZF48 80 A X 0 R 2
KRR AR R AR R AR 5 R B K, 75 40. 0% L
F L0 2 RIEMA: K 3R % K 100. 0% 5 BRI iR %
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i 2 5 2 RO AR 3 B2 AR S5 R 80K BRSE
TR RIS 5 RECH 4. 6% ~100.0% , J5 2 KR
AR A= 3 B B K 100. 0%, H W AR X 5 3 3%
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— AR R S A AR E R 25,
AN TR A AL B RRD - A BT Mg (NO, ), I fiE 11
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AT AR R A 0 & Rl 3R Ve 4o 3 28 SR e 0 A Ik
OS2 S (B 1) £k 5 0y 5 FP LAY 54 4,
37.8% ,HAgdb A S AN A 22 A AR R Rl 17 A,
KR SENN T & Fh 4 A BROIR = AL 5L AP 11 A4S %2k
TERAEAR I K 2F 3N 88. 6% , K650 22. 1,4
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AR A KRR 0. 40 mm/d ., Tiid 514 i 45 1) S Fl Ay 43
A b S 30. 1%, HorhAedb A SRR 18 4> B R AU i
19 A~ R IR 2 8L L AR 6 A, R hR T34 &k 2 3
63, 1% , K HAGE R 15. 8 ABXS 7 E R K 35.1% , K
ZFRHR 95.3% 5 2 RIFARMPRK K 1.6 mm, 25 4 K
PR KK N 2.3 mm, 5 2 KRR A K 3 E N
0.35 mm/d, Tt M 220 MR AE 46 4>, 5 32.1% , H
AR TR 34 A R AL RN 12 A, H R 2R
18.6% , K AA5E TR 4. 6 M 3Ky 80.9% , K 23R
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%3 100 mmol/L Mg(NO, ), AEAEFRMENRMEFHNIEIN
Table 3 Effects of 100 mmol/L Mg(NO, ), on germination of different ecotypic cucumber cultivars

B2 R E4RM JF 2 RIERAH

A REFEH RFWE MAMNGER RHEE MY EZFR N " "
Ecotype (% )GP GI (% )RIR (% )GF (% )RGF MG ITE R IR (/)

(mm)RLS  (mm)RLF RES

A F-H{H Mean 49.7 12. 4 48.9 97.9 0.98 1.4 2.4 0.5
North-China ecotype 1 /MH Min. 0 0 0 79.0 0.79 0 1.2 0

e KAE Max. 98.0 24.5 100. 0 100. 0 1.00 3.3 5.5 1.1

bRk 2% SD 34.4 8.6 35.2 4.3 0. 04 0.8 0.6 0.3

AR ZR(%)CY  69.2 69. 4 72.0 4.4 4.3 57.1 25.0 60.0

e A F-HJ{E Mean 62.4 15.6 36.9 91.5 0.91 1.9 2.5 0.3
South-China ecotype e /ME Min. 0 0 0 6.0 0. 06 0.1 0.6 0

KAl Max. 99.0 24.8 100. 0 100. 0 1.00 3.3 5.6 1.3

FRfE 2 SD 26.9 6.7 27.0 17. 1 0.17 0.7 0.9 0.3

WRERB(%)CV 43,1 42.9 73.2 18.7 18.7 36.8 36.0 100. 0

Y 3 2 2 SE- 15 Mean 79.5 19.9 19.5 97. 1 0.97 2.2 2.8 0.3

European greenhouse /M Min. 46.0 11.5 0 93.0 0.93 1.4 2.0 0.1

ecotype 5 KAl Max. 99.0 24.8 53.1 100. 0 1.00 3.2 4.2 0.5

KR SD 18. 1 4.5 17.8 2.1 0. 02 0.4 0.6 0.1

AWRZH(%)CYV  22.8 22.6 91.3 2.2 2.1 18.2 21.4 33.3

W 2 i T2 SE44{8 Mean 79.8 19. 1 19. 4 95.8 0.96 2.6 3.2 0.3
European- /M Min. 60.0 15.0 7.1 91.0 0.91 2.2 2.6 0

Processing ecotype i K Max. 91.0 22.8 40.0 100. 0 1.00 3.1 4.3 0.8

kR SD 13.7 3.6 14. 4 4.4 0. 04 0.4 0.7 0.3

AREB(%)CY  17.2 18.8 74.2 4.6 4.6 15. 4 21.9 100. 0

2.4 #HBpEBEEAERMKREZFENILE A BRI 2 A S A E 3 A eI TR R 2 4,

BRI a U R P S e SR Y 54 A ah b BE) BB 5 T 3 A 18 AR Y SR ek B, W20 A
4 RIGHERTIEH L A B R bk AR SR8 R K RE 0 s R, B J31-1 > S0k
SEPRAR I A 45 R R U] R A 46% LU LR R R A R >DRTS > YT24 > KK 02 5 > BIlERFH4 5 >4
1245(F4) o HApAEJLRL B S A4S B R R A 2 R 102 > IVF8 > il 35 > HGS-2 > 47K 13 > J30-1,
x4 WHEAMREHEENILER

Table 4 Ability to recover emergence of salt-tolerant cucumber cultivars

. - - o SRR MH ]
Y 4T H U HEARHEH MR (%)  HkE(em) MR (em?) . k¥
Code Name Source Ecotype Seedling rate Plant height Leaf area Subordinate Ranking

function value
63N SAER A6 B S 5% s T ¥k 25 A 50.2 12.1 24. 4 0.70 2
106h YT24 £ Al B2 B de g Y 54. 4 9.7 20. 4 0.53 4
21h DRT5 R L8 B ARl Eih i 58.1 8.7 25.1 0. 65 3
J31-1 J31-1 7R A8 Ak B 22 B 9 3 fin T8 74.4 8.0 21.1 0.71 1
92h LR 4 5 g AOl B2 B g A 54.7 7.0 17.5 0. 34 6
12h HGS-2 KEFHE BT 5 T ik 46.2 5.9 18.5 0.22 10
67N KA 02 5 ARAbAge ol KA U 1 28 AL 52.0 5.9 21.9 0.38 5
CK3 &R 102 AR Al Bl 2 B fedp Ay 54.6 5.2 19.6 0.31 7
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