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Table 1 Test factors and levels
EmHEE AREHFR B C R B hia A %1 D jipia 18 B
Influence A Cultivation B C Temperature D Stress temperature
factors patterns Varieties stress time /°C
EhE “% 1y F1.188” 10K 40
F 35 R4 57 520 K 25
Level
“rhgg 8 B 5 30 K 5
*2 EEREXKWHAR
Table 2 Multi-factor orthogonal test
RES  AREFNX B C R B hia A %1 D jipia 18 B
Test A Cultivation B C Temperature D Stress temperature
number patterns Varieties stress time /°C
1 EhE “% 1y F1.188” 10K 40
2 EiE “HERB 457 %20 K 25
3 EiE “Hfk 8 57 ERUS 5
4 EhE “% 1y F1.188” 820 K% 5
5 EiE “HERB 457 %30 X 40
6 i “Hk 8 57 EBUPN 25
7 +5E “%:Jp. F1.188” &30 K 25
8 et BT 4 57 EBUPN 5
9 +31E “ragk 8 57 %20 X 40

L3 HHWE

L3.1 AER#Er BRI 3 PR TR
B AR AR AR E R R ERRR R,
HOPEE KRS R . MAKER AR RRIE.
RAFERAXFIUE, WERE N 0.01 g RALE
RAMBRHMNME., REEFRABENE. RE
HERWER R RIE,

L3.2 MAEWEHMMIEFR REFEHFRA TIC
VR . AR X RS AR A I S AR A T

BN AR R TS /K ki J5 F 218K Wk 3 W,
W TR AR AR B IR R R B GE KB
FH 4% PR 3 0, B R EN 1 g% 3 IR R4
FIETF 25 mL G IR In—10r 2 BRI,
4 FRARAE 43 A A R AR R A 25 8 F /K, 1 <.20 min
Ja.m P BEETERTREBEREG LA 1 h,F 25C
T FH S S0 5 35 B OV R RS K Y i AR
5 min, A H EEZR GRS, FK I E R R BUR B R
2, MXE S (%) =(R1—R0)/(R2—R0) X 100, 5
HL,RO s HXF BRI A L 55K, R1 hy 25°C TR iR
BUTR Y L 5 538, R22A B 7K 8 980 5 52 31 48 B8OV A9 F
L4 Rt

% F Microsoft Excel 2003 F1 SPSS 17. 0 #4317
ARG RIS
2 HRE5SW
2.1 ARG X B R B AR R AERKIERN
SR

M 3 5 AA, B KRB E X B R IR AR R
FIMRE IR R E RETR ERSE KB W
BE RS T BETHRK KT HRAMH T HES
REEARE R RARARER REESHER N GE
B/NTHEIR &M, 35,38 40°CRIRMAE T IF R
KHERAETHINT 2.5.8.9.3. 6 cm, IR R R K
MR L IR A T 2 BB/ T 0..82,0. 64,1, 42 g, 1R
R EAE T 2300 /N T 0.9.0.5.2. 3 mL 48 HZ
LR AT 4 B /N T 1. 31.0. 97,1, 53 mm, /R $ &
Fe RS T A BN T 6.1.3 45, BRIt 25 R P 3 s
RIS R R R KR E R ARBEFAREREN, $3
HIGHEME S B BER IS IR E T . B EE IR R
FIMRE R R AT IR AR MEERH B /NTH
B TIHRERERANRK R E RETAREEM
RECE1.8.5 CIRIR N T, B R R AR K LLE IR
ST ARIE/NT 8.0.,10. 3,13, 2 cm, IR EE T L% TH 5%
HETFABIB/NT 114,169, 1. 04 g, KRR LG 1R 45 14
TFArBIE/NT 1.4.2.7.3. 8 mL, AR HAZ L AT 4
FPR/ANT 0.70.2.25.2. 21 mm, iBRAFE LLHREAHGT
Ay AE/NT 13.18.19 4, DX, AR IR il R FI F IR B2 8

= BN =] 3 == < $ 4= =24
3 = JRERME R E i N GEER R EKIERNF I
Table 3 The effect of high and low temperature stress on the root growth index of cucumber grafted seedlings
KB ‘H18 Normal temperature/°C B iR AA High temperature stress/°C (KR A Low temperature stress/°C
Growth indicator 25 35 38 40 10 8 5
MK Root length/cm 39.9 42. 4 48. 8 43.5 3L.9 29.6 26.7
HR#&EE Root fresh weight/g 5.70 4.88 5.06 4.28 4.56 4.01 4. 66
R4 Root volume/ mL 4.6 3.7 4.1 2.3 3.2 1.9 0.8
MR E%2 Root diameter/ mm 6.45 5.14 5.48 4. 92 5.75 4. 20 4. 24
REE Root number/ 4% 39 33 38 36 26 21 20
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Fig.1 The relative conductivity of grafted seedlings root under

high and low temperature stress
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Fig. 2 The root vigor of grafted seedlings root under

HLZ % 71 Root vigor/(mg-g'-h)

high and low temperature stress
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Fig. 3 Grafted seedlings root morphology under low temperature stress(a) ,normal temperature(b) and high temperature(c) stress
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Table 4 Orthogonal experiment results
RS ARSI B dhfh C YR BE Jir 381 Bif 22 D Jifr3f ¥R BE RATEH ARRT R
Test number A Cultivation patterns B Varieties C Temperature stress time D Stress temperature/°C ~ Root vigor/(mg+ g~ ! « h™1)  Relative conductivity/ %
1 EHE “& v F1.188” 10K 40 0. 227 46.7
2 p st “CHERT 4 57 20 K 25 0. 264 19.8
3 EHE “rhgk 8 5”7 30 K 5 0. 105 46.5
4 p st “& 1 F1.188” 20 K 5 0.199 41.3
5 FH “HEEE 4 B 530 R 40 0.211 44.1
6 p st “rge 8 5”7 10K 25 0. 308 23.3
7 +3E “& v F1.188” %30 % 25 0.179 28.9
8 5 HERBE4 57 510 K 5 0. 147 46.6
9 +3E “rge 8 5”7 20 K 40 0.131 44,2
2550
x5 EXEWERBESH
Table 5 Range analysis by orthogonal experiment
ARIEFTA B C R B hia A %1 D 36 15 BE
A Cultivation patterns B Varieties C Temperature stress time D Stress temperature
K1 1. 314 0. 605 0. 682 0. 569
K> 0. 457 0. 622 0. 594 0. 751
K3z 0. 544 0. 495 0. 451
K1 {8 Kimean 0.219 0. 202 0. 227 0. 190
K> ¥fH Kzmean 0. 152 0. 207 0. 198 0. 250
Ks ¥J{H Ksmean 0. 181 0. 165 0. 150
2% Range 0. 067 0. 026 0. 062 0. 100
FWIFF Order D>A>C>B
2550
* 6 EXEWERFTESH
Table 6 Variance analysis by orthogonal experiment
p:p-2 3 275 H FE FAH i FAE Fe BEHAKT
Source of variance Errors square sum Degree of freedom Variance F-value Critical value Significance level
% A Factor A 0.011 111 1 0.011 111 43. 066 Fo.o1 (1,8)=11.26 1 2%
K% B Factor B 0.001 122 2 0. 000 561 2.174 Fo.05(2,8)=4. 46 N £
P % C Factor C 0. 005 835 2 0.002 917 11. 306 Fo.01(2,8)=8.65 1 2%
K% D Factor D 0.015 228 2 0.007 614 29. 512 Fo.01(2,8)=8.65 hBE
%2 e Error e 0. 000 258 1 0. 000 258
2550
*7 EXEWERBESH
Table 7 Range analysis by orthogonal experiment
ARIEITR B dhfh C Y BE v 381 Bsf 221 D 38 1R HE
A Cultivation patterns B Varieties C Temperature stress time D Stress temperature
K1 221. 833 116. 900 116. 600 135. 000
K 119. 700 110. 500 105. 300 72. 000
K3 114. 000 119. 500 134. 400
Ki ¥ Kimean 36.972 38. 967 38. 867 45. 000
Ko ¥3{ Kzmean 39. 900 36. 833 35.100 24. 000
K3 ¥Jf8 Ksmean 38. 000 39. 833 44. 800
2% Range 2.928 2.133 4,733 21. 000
FYIF Order D>C>A>B
*38 EXKWHERFESH
Table 8 Variance analysis by orthogonal experiment
HEAH BT Frh Pz Fif Wi Fe BHEAT
Source of variance Errors square sum Degree of freedom Variance F-value Critical value Significance level
F% A Factor A 21. 561 810 1 21. 562 15. 347 Fo.01(1,8)=11.26 B
K& B Factor B 6. 846 667 2 3.423 2.436 Fo.05(2,8)=4.46 NTE S
F % C Factor C 37.526 670 2 18. 763 13. 354 Fo.01(2,8)=8.65 e 2%
% D Factor D 873. 680 000 2 436. 840 310.918 Fo.01(2,8)=8.65 hEE
iR2 e Error e 1. 404 861 0 1 1. 405
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Effect of High and Low Temperature Stress on Root Growth and
Development of Fog Grafted Seedling

LU Xueli, YU Haiye,ZHAO Hongxing,ZHANG Lei
(College of Biological and Agricultural Engineering,Jilin University,Changchun,Jilin 130022)

Abstract;: Root system of cucumber grafted seedlings were used as research object, the single factor test and multi-factor
orthogonal experiment were carried out through high and low temperature stress. The results showed that effect of high
and low temperature stress on the relative conductivity of grafting root and root activity was highly significant, which was
higher effect than cultivation mode and grafting varieties; under high temperature stress, the root length of grafted
seedlings increased, but the root fresh weight, root volume, root diameter and root number decreased, root relative
conductivity increased, root vigor dropped, grafted seedling”’ s root apparent over growth phenomenon; under low
temperature stress,the root length,root fresh weight,root volume,root diameter and root number significantly decreased,
root relative conductivity increased,root vigor dropped,root of grafted seedlings developed slowly. The results suggested
that high and low temperature stress affect the grafted seedling’s root normal growth,especially the high temperature
stress.

Keywords: high temperature stress;low temperature stress;the grafted seedling”’s root;root vigor;relative conductivity
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