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Study on Effect of Mutation Induced by Laser on Physiological Indexes of Yellow Onion

PAN Tian-chun
(Xichang College, Xichang , Sichuan 615013)

Abstract ; Taking two yellow onion varieties of ‘Jingiu” and ¢ Yuli’as materials, wet seeds of yellow onion were treated by

He-Ne laser and CO, laser at three dosage levels respectively. The physiology effects of yellow onion I, generation caused

by various treatments were observed in net assimilate rate,protein content,sugar content of leaf,sugar content of stem.

The results showed that, variability of protein content,sugar content of leaf,sugar content of stem,net assimilate rate in

onion generation induced mutation by He-Ne laser was larger than induced mutation by CO, laser. It was a good method

for select the excellent breed under He-Ne laser irradiation on yellow onion,and could provide reference for practice and

promotion of the laser mutation onion breeding method.

Key words: yellow onion;laser ;mutation; physiology effect;variation
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Table 1 The temperatures used for freezing treatment
SRAE H Ab IR BE
Sampling date/ H-H Temperature of treatment/°C
1-15 4 —10 —22 —34 —45 —55 —65
2-15 4 —8 —16 —25 —34 —45 —55
3-15 4 —8 —15 —22 —34 —42 —50
4-15 4 —8 —16 —22 —34 —42 —50
5-15 4 —6 —10 —15 —25 —35 —45
L3 HHME

B85 (EL L 2 B2 WA 1 s BV E
AbFRYE 4 RS FIFH A0 H P) R E1 A
SE E2., TR (EIS%IE S M M4 15
By BAEELTE 8 RER., A Logistic FREBIAR
iz 2 PR 455 A5 B B TR BE L 78 1 A% I E B 2K B0t
.

2 BRESW
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o g

HR 2 AN, BB Rl Bl S R B e, 2 A
s AR P FE M (PR T 18 38 1 U JE A 452 BOE IR B 1
FE T, RS B AR LT A AR 5 Bk ) B
KB BFEIR B S — 41. 28°C Fl— 36. 26°C ; EIS(,) B M 15
“TELTFNCh AR BB R —37. 97°C F1—29. 76°C s 7E 5 A
DL FENE IR B B AR (E, AP M P MR AR T
“hABFEN X 54 ERI—B. I HFIA EIS %
r. AR Y 2 BOPE IR BE 5 AR TS O kI A5 2 BOSE
TRLBE SR B T, — 3 22 ) AH 229 [, “9RE 407 g — 10,33~
4.33°C,“HteHERE” R —6. 5~2. 26°C,
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Table 2 Variations in semi-lethal temperatures of peach stems using electrolyte leakage (EL) and
electrical impedance spectroscopy (EIS) measurements during dehardening C
H 1] Date/ “IE41” ¢ Yanhong’ “rh4p7EBk” ¢Zhonghua Shoutao’

A-H EL e i T ¢ EL e i T ¢
1-15 —38.11 —36.01 —35.33 —42.07 —35. 69 —36. 26 —29.76 —35. 26 —28.75 —19.37
2-15 —33. 64 —37.97 —22.36 —33.91 —27. 34 —25. 81 —21.42 —23.92 —27.68 —22.35
3-15 —41. 28 —30. 95 —20. 31 —12.82 —25.59 —25.98 —22. 94 —37.84 —19. 47 —19.58
4-15 —22.56 —20. 82 —32.98 —16.75 —34. 24 —9.89 —12.15 —11.31 —8.62 —18
5-15 —19.91 —9.8 —10. 28 —7.52 —10.71 —11. 26 —8.01 —7.93 —7.93 —10

r 0. 856 * 0. 624 0.516 0.701 0. 982 * * 0. 923 % * 0. 945 * * 0. 620

R? 0.732 0.39 0. 266 0. 492 0. 965 0. 851 0. 892 0. 384
SRR

2.776 0. 541 1. 031 0. 865 7.718 3. 507 4. 757 1. 358

Path coefficient

¥ P<0.01;* P<<0.05, r:MXAR%. EL:ATBENE, v MBI, 7 SN, . MR AT , . R AR 210 R AL

Note: * * Correlation is significant at the 0. 01 level; * Correlation is significant at the 0. 05 level. »; Correlation coefficient. EL; Electrolyte leakage, r, : Specific extra cellular resist-

ance,r; ; Specific intra cellular resistance,r:Relaxation time,¢: Distribution coefficient of relaxation time.
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Fig.1 Variations of EIS parameters of non-frost-exposed stems during dehardening
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Table 3 Correlations between the semi-lethal temperatures using electrolyte leakage measurement and
the parameters of EIS in non-frost-exposed peach shoots during dehardening
“JEZL” ¢ Yanhong’ “rR4EBE” ¢Zhonghua Shoutao’
AR [ R2 AR Bl A7 R2

re 5 EL ¥ —0. 983 * * y=—0. 081822 —6. 9299x—81. 336 0. 9204 —0. 808 * y=0. 013822 —0. 6317z + 30. 299 0. 5692
n 5 EL#&% —0. 805 * y=—0.026122 —1. 76022—21. 658 0. 8926 —0. 568 y=—0. 004122 —0. 2091z + 5. 0135 0. 0565
5 EL# 0. 662 y=0. 419322 +27. 981x+ 457. 15 0. 6786 0.935* * y=0. 044722 +3. 3979z + 65. 471 0.4724
¢ 5 EL ¥ 0. 896 * y=0. 000322 +0. 0213z+ 0. 9133 0. 8292 —0. 488 y=—0. 000122 —0. 0068z + 0. 4415 0. 3065

H.** P<0.01;* P<0.05, r:AHERE,

Note: * * Correlation is significant at the 0. 01 level; * Correlation is significant at the 0. 05 level. r:Correlation coefficient.
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Study on Relationship Between Electrical Impedance Spectroscopy Parameters and
Frost Hardiness in Peach Stem During Dehardening

ZHANG Hai-wang,CHEN Hai-jiang,ZHANG Xue-ying, HAO Jian-bo
(Horticultural Department, Agricultural University of Hebei,Baoding, Hebei 071000)

Abstract: Taking ¢ Yanhong’ [ Prunus persica (L.) cv. Yanhong Jand Zhonghua Shoutao’ [ Prunus persica (L.) cv.
Zhonghua Shoutao Jthat showing stronger and weaker anti-cold abilities as materials respectively,electrolyte leakage(EL)
method were utilized to determine frost hardiness on peach stem, the relationship between electrical impedance
spectroscopy (EIS) parameters and frost hardiness were studied. The results showed that,the frost hardiness using ELS
measurement was more consistant than EL measurement. The relevance of r, was the highest for ‘Zhonghua Shoutao’,
reached to 0. 982,the relevance reached to 0. 856 for ‘Yanhong’. Non-frost-exposed parameters and frost hardiness had
higher relevance,the relevance of extracellular resistance (r,) was the highest, ¢ Yanhong’, which reached to —0. 983,
while the relevance of relaxation time (t) and extracellular resistance (r,) reached to 0. 935 and —0. 808 for ‘Zhonghua
Shoutao’ ;while indicating that », and r was the best parameter to measure the frost hardiness in peach stem during
dehardening and r, was the best parameter by comparing the parameters of path coefficient measured z.

Key words: Prunus persica (L.)Batsch; electrical impedance spectroscopy (EIS) ;frost hardness;dehardening
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