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and Shangzhou district at the end of May and December in 2013. The results showed that, trees with rootstock from

9 cm to 12 cm diameter displayed higher survival rate,branches length increment and rootstock diameter were positively

correlated, grafting walnut was feasibly in ground,and rainfall had a great influence on the survival rate and growth of

grafting walnut. This study provided a basis for improving the survival rate and growth of grafting walnut in production.
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15

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

RF B L 201501):15~18

IR E I IE S BT R RAKF I3 1. ) NaOH i 8
A pHAEMHEGAE] 6.5 24 . 03 F LRk BE R 52 R
WA R, FRZE IR KA g %t IR, T 28°C 18 L WS A 4 25
24 h,
&1 =EBEARLEAXM
REMIERZIEITERAKE

Table 1 Factor and level of orthogonal design of

different chitosan contention treatments

A Factor
KE A B
Level B Ak mEnt 4k 3R
Seedling soaking/(mg « mL™1) Spraying treatment/(mg *« mL~1)
1 0 0
2 0.1 0.5
3 0.2 1.0
4 0.3 1.5
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Table 2 Effect of different soluble chitosan concentrations on the root of cucumber seedling
i3 =M PR - T AR MR R
Treatment Stemn diameter/cm Plant height/cm Leaf area/cm? Sound seedling index Root-shoot ratio
A1B 0. 23740. 0120i 3. 80£0. 40i 19. 05+0. 67¢ 11. 64+0. 47bede 0. 35+0. 0047¢
A1 By 0. 27+0. 0140cdefg 6. 86+0. 30gh 22. 40730. 68bede 11. 98£0. 69abc 0. 38+0. 027abc
A1Bs 0. 2640. 01701gh 5.89740.47h 20. 95+ 1. 05de 10. 55+0. 50cdefg 0. 40+0. 029abc
A1 By 0. 25+0. 0100ghi 7.37+0. 37efg 21. 0940. 56¢cde 11. 1040 74cdefg 0. 394+0. 021abc
Az By 0. 23710. 0044hi 6.6240.07gh 22.40730. 15bede 10. 0440. 36efg 0. 37£0. 017be
AzBs 0. 290, 0034abc 8. 49+0. 59bcd 22. 6142, 21bed 11. 1540. 59cdefg 0. 404-0. 025abc
AzBg 0. 29+0. 0130abed 7.1840. 70ig 20. 60+ 1. 25de 9. 9140. 554g 0. 39+0. 034abc
AzBy 0. 2610. 0045defg 6.41+0. 36gh 20. 8140. 59de 9.5140. 38¢g 0. 37£0. 017be
A3sB; 0. 2640, 0049efg 7. 4940, 23defg 23. 940, 21abe 9. 850, 38fg 0. 38=0. 016abc
AsB 0. 30+0. 0017ab 8.34740. 52cde 23. 8440. 79abed 11. 36 £0. 54cdef 0. 38+0. 020abc
AzBs 0. 290. 0148abede 8. 08+0. 32def 22.5340. 99bed 10. 80+0. 76cdefg 0. 38+0. 023bc
A3By 0. 297£0. 0028ab 8. 40+£0. 14cde 23. 77+ 1. 21abed 11. 78 0. 14bed 0. 427+0. 031abc
AyBy 0. 28+0. 0005bedef 7. 4940, 26defg 26.6310. 10a 10. 23£0. 11defg 0. 40+0. 018abc
A4Bs 0. 297£0. 0016ab 9. 23+0. 33abe 26.79+1.03a 11. 76 0. 67bed 0. 45+0. 046a
Ay4Bs 0. 3140. 00301a 9. 80+0. 36a 24. 54741, 44abc 13.5940. 26a 0. 41£0. 025abc
AyBy 0. 30+£0. 0018ab 9. 5140. 13ab 25. 3740. 33ab 13. 23+0. 37ab 0.43+0. 032ab
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Table 3 Effect of different soluble chitosan concentrations on the root of cucumber seedling
ab¥ RERK HEREH BBEEM Pty it HRRE
Treatment Total root length/cm Total root area/cm? Total projected area/m? Total root volume/ cm3 Total root tips/f>
A1Br 438.96+86. 87h 69. 0243. 45¢ 21. 6940. 38d 0. 85+0. 038e 648.50+17. 50g
A1Bp 469. 14+16. 1defgh 75. 66+ 1. 89cde 25. 22+1. 22he 1. 0740. 078bed 860. 75+ 39. 39def
A1Bs 458. 85+1. 924gh 82. 9544. Obed 26.40+1. 27b 0. 96+0. 053de 836. 00+ 3. 00ef
A1By 454, 24+21. 27gh 74.4242. T7cde 21. 9741. 10cd 0.89+0.011e 776.33+23. 25{g
AzB1 473.01+2. 70efg 72.8443. 11de 24. 0040. 80bed 0. 93+0. 032de 789. 75+ 58. 66ef
AzBs 538.66+14. 77cd 75. 2940. 78cde 23. 53740. 46bed 1. 0040. 086cde 879. 00428, 21def
AzBs 475. 34+ 3. 70efg 76.17+6. 43cde 24. 24+2. 05bed 1. 0140. 072cde 840. 00+ 16. 50ef
Az By 455. 25412, 04gh 85. 60+3. 79bc 25. 16+0. 11be 1.1440. 024be 785. 671+ 19. 3defg
AzBy A78. 5345, 72efg 78. 8845. 18cde 25. 1141. 65bed 0. 95+0. 063de 866. 50+ 4. 50def
AsBp 592.19+6. 53b 94. 34+2. 05ab 30. 0340. 65a 1.14740. 031be 924. 75410. 69de
A3B3 499. 73+5. 20de 73.67+1.18de 23. 4540. 38bed 0. 9540. 023de 901. 001-40. 41def
AsBy 473. 68+ 17. 82efg 86. 2445, 22abc 24. 8441. 59bed 1. 1740. 036bc 878. 33+ 27. 30def
A4Br 490. 51+ 13. 72ef 76. 884 3. 46¢cde 25. 0140. 95bed 0.9740. 110de 988.33+21. 11cd
AyBp 642. 35+5. 76a 97. 78=+4. 20a 32.25+1. 25a 1. 2140. 080ab 1 464.33+31. 42a
AyBs 561. 50+12. 53bc 97.53+0. 76a 31. 0540. 24a 1. 38+0. 046a 1 115. 00+85. 76bc
AyBy 540. 40+5. 02¢ 94.14+2. 27ab 29.9740.72a 1.1940. 017b 1 220. 00+67. 60b
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Table 4 Effect of different soluble chitosan concentrations on

physiological index of cucumber seedling

e HRRAE AEEEARSE AR R
Chlorophyll content Soluble protein content  Soluble sugar content
Treatment
/(mg g™ /(mg-g™ D /%
A1 By 1. 7640. 08¢g 12. 68=+0. 98e 2. 91+0. 140f
AR 1.77+0. 37g 14. 3740. 28cde 3. 43740. 200def
A1Bg 1. 9140. 29cdefg 12.91+0. 93e 3. 0640. 210def
A1By 1.7940. 194g 13. 68+0. 29de 2. 9740. 370ef
A2By 1. 8240. 88efg 15. 21+0. 23bede 3. 5440. 950def
AR 2. 00740. 73bc 18.12+0. 55ab 4. 4610. 760def
AyBs 1. 9640. 63bede 17. 28+0. 70abe 4. 31740, 95¢cdef
AsBy 1. 84+0. 68defg 17. 05+0. 23abed 3. 9540. 290cdef
AsB 1. 9540. 07cde 16. 9740. 47abed 4. 1740. 290cdef
AsBy 2. 0240. 05bc 18.96+0. 8la 4, 7240. 070cd
A3Bs 2.00740. 01bed 18. 96+0. 90a 4. 6+0. 370cde
AszBy 2. 02+0. 06bc 18. 12+0. 99ab 5.26+0. 230c
ABy 1. 94+0. 29cdef 17. 35-+0. 28abc 6. 34+0. 650b
AR 2. 02+0. 20bc 18. 96+0. 71a 8. 98+0. 100a
AyBg 2.1240. 11ab 18. 27+0. 33ab 7. 5340. 800a
AyBy 2.1940.0la 18. 66+0. 74ab 7. 2140. 005a
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Effect of Soluble Chitosan on the Growth of Cucumber Seedling
Based on Orthogonal Design Method

YIN He-gin,CHEN Ning
(Horticultural College,Qingdao Agricultural University, Qingdao,Shandong 266109)

Abstract . Taking ‘Lu cucumber No. 3’ cucumber variety as material, the effect of soluble chitosan in different methods of
seed soaking and leaf spraying on cucumber seedling’s growth were studied by the method of orthogonal experiment
design, The results showed that different concentrations of soluble chitosan, could promote root coordinational growth,
increase the root absorbing area of cucumber seeding, enhance nutrients absorption ability;in the meantime,it enhenced
chlorophyll content, soluble protein content, soluble sugar content, promoted the growth of the seeding, and finally
improved the quality of cucumber seeding. Contrast with the control, A, B, (0. 3 mg/mL seed soaking+ 1. 0 mg/mL leaf
spraying) was the best in plant height, stem diamete,the total volume of roots. A, B, was the second(0. 3 mg/mL seed
soaking+ 0.5 mg/mL leaf spraying), seedling plant height, stem diameter, total root surface area were the best, the
contents of soluble protein and soluble sugar were the highest. In conclusion, the most proper concentration was seed
soaking 0. 3 mg/mL,leaf spraying between 0. 5—1. 0 mg/mlL.

Keywords: soluble chitosan;cucumber seedling; growth;orthogonal design method
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