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Table 1 Death rates of colchicine treatment for the ‘De Paoli F1” seeds
W Ab ¥R E] Treatment time/h
Concentration/ % 2 4 16 32 64

0 0+0r 3.33+0. 77qr 040. 82r 1. 1140. 00r 5.55+0. 15pq 0+0. 661
0.05 5.55+0. 79pq 040r 040. 03r 8. 89+ 1. 64nop 10. 00=£0. 26no0 28.89+7. 70k
0.15 7.78+2. 360p 12.22+1. 85n 22.22+1. 291 33.33+1. 23j 50. 00+2. 12gh 62.224+1. 43¢
0.25 11. 11+3. 84no 16. 67+0. 00m 33.33+2.07j 50. 00+ 0. 42gh 63. 33+3. 00e 76.67=+1. 20c
0.35 36. 6740. 00ij 40. 0040. 12i 51.1142. 45¢ 61. 1143, 47ef 78.89+1.57c 100. 0040. 57a
0.45 46. 6740. 00h 57. 78 +2. 45f 63. 89+2. 31d 78. 89+ 1. 44c 93. 33£0. 88b 100. 00+ 1. 54a

T RANE SE BT RO, ARFRRR BEMZR(P<0.05,0=3) #HAFHRREFAEE. R.R~TH.

Note; With the Duncan multiple comparison analysis method, different letters indicate significant differences(P<C0. 05,n=3) ,the same letters mean no significant differ-

ences, The same as Table 3,Table 5—7.

*2 BKMIRRAZME XEF" A EEOAMFRRCEFTESH
Table 2 ‘De Paoli F1” seeds’ ANOVA analysis of death rates for colchicine treatment
i T #F-J5 F HlE b BEHRE B EME
Source Type T sum of squares df Mean square F Sig.
2 EERA Corrected model 32 771. 605a 10 3 277. 160 28. 979 0. 000
HIE Intercept 48 890. 123 1 48 890. 123 432. 325 0. 000
AbHEYRE Treating concentration 24 172. 840 5 4 834. 568 42.751 0. 000
AbFE Treating 8 598. 765 5 1719.753 15. 207 0. 000
i## Error 2 827.160 25 113.086
Bt Total 84 488. 889 36
I 9 B Corrected total 35 598. 765 35

7. SPSS W, Sig. <C0. 05, /R BEFM R kRN FHE, K4,

Description: SPSS test, Sig. <C0. 05, the difference was significant,k was average value. The same as Table 4.
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Table 3 Induction rate of the ‘Dec Paoli F1” seeds for tetraploid
bid:: AbFERTE] Treatment time/h
Concentration/ % 2 4 8 16 32 64
0 0
0. 05 3.5340. 07no 5.5541. 93mn 11. 11+0. 293kl 21. 96+0. 46bc 24. 69+2. 14b 21. 67+2. 89be
0.15 6. 00+ 1. 99mn 8. 837+ 1. 97klm 17.15+0. 42defg 28.33+2. 8%a 24.44+2. 31b 17. 78+0. 52def
0. 25 7.5140. 32lm 12. 00+0. 00hijk 20. 0040. 00cd 24.44+1. 63b 18. 46+2. 67cde 14. 29+0. 00fghi
0.35 8. 77-£3. 04jkl 14. 813, 2lefgh 13. 6520, 55ghij 14. 14+ 4. 37ighi 15. 87 1. $7efg 000
0.45 10. 42+ 3. 61jkl 15. 87+ 1. 37¢lg 10. 74=0. 64ijkl 16. 1943. 30efg 0+00 0+00
63 i o | 99 R = SUPTEN
F4 EEFAARATMTFHLEERESRTESH
Table 4 ANOVA analysis of the ‘Dc Paoli F1” seeds for tetraploid induction rates
bl I #5775 F B oy B BEME
Source Type I sum of squares df Mean square F Sig.
2] IFRE A Corrected model 1 573.540a 10 157. 354 4. 450 0. 001
#ME Intercept 3 982.241 1 3 982. 241 112. 618 0. 000
Kb FHRFE] Treating time 464. 355 5 92. 871 2. 626 0. 048
AbHEYRE Treating concentration 1 109.185 5 221.837 6. 274 0. 001
iR% Error 884. 014 25 35. 361
Bt Total 6 439. 795 36
201 i 33 Corrected total 2 457.554 35

T kR R DNA 558 B I U 068 137 B A9 F 6T BB ) T
NP BB T IOR e E R A 1, 1 PRk
ki channel {3~ 561 H B H , A 4R number {H

2.3 Wi
R FE e SO0 KK AL 2R AR L ) 7 S8 R i
7 DNA & BRI ERM T R B R 5 Z R &

a b c
. 12.50 |, - .

Number
Number
Number

200 400

600
Channel FL2

200 400 800 1000 0 800 1000

600
Channel FL2

800 1000 0

0 200

400 600
Channel FL2

o, ZfER4IME DNA &8 ;b IAFAR41H DNA & & e IRfER4IM DNA &8,
Note:a, The DNA distribution histogram of diploid cells;b. The DNA distribution histogram of tetraploid cells;c. The DNA distribution histogram

of triploid cells.
Bl 48 DNAZEHT
Fig. 1 DNA distribution histogram of cells
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S P IR AR X VB o B R B B A . 2
X HR AT 5 DNA R i 508 J5 W e 0 (L7 Ak 100
R BAL, WM b 7555 DNA K i 55858 B RS 7R K
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TR SRR 5 ¢ 77 55 DNA BE G TE 100 F1 200 fof B
Ak ¥ 5 e BE B A R B T 2 A o D TR R
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ARG, AT LIFRPE R B A . % R 7R A DA% 1A
bh BFAE—TR I RAR R
2.4 REMITEEE

X bR YA S R S A IR S
R FREL AT ST T AT Qe R i
B A AR G A% D 2n=2x=20,
T VU RS (A% B N An=4x=40, WLIA] 2,

7 sa “REM2n=2x=20;b. “SEFF|” : 4n=4x=40,
Note;a. “‘De Paoli F17 :2n=2x=20;b. ‘Dc Paoli F1’ :4n=4x=40.
B2 “EEF"EHZLMEAAEEEE(10X100 £5,bar:4. 2 pm)
Fig. 2 Numbers of chromosome for ‘Dc Paoli F1’asparagus shoot tip cells(10X100,bar:4. 2 pm)

2.5 #prkE

T8 P 9 2 R A3 DA % e AR gt B AR X 7
Fr AL FEAT S R AR b8 BT B 2R
5 AR SALA M ERHE Sk — 2 TR 2 A5 RS
TR Z R 2R . B 5 ATAL, AR I0AE A
7 FFEL AR A LA R B 5 4 L R A

PR, SALE B t N (8 O, T AL 40
MRS B I T AR R L (B 3, FTEERRY
DR A T 38 e 77 0 & 1R T, B AR PR A
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FHE .

x5 —FEENEEHEHRSILARER
Table 5 Differences between diploid and tetraploid leaf stomatal cells
1 A B 248 5 o M Lig=30
Ploidy Stomatal length/pm Stomatal width/ um Stomatal density/ > Chloroplast/ 4
T AER“IEEF"Diploid “De Paoli F17 42.26+1. 29b 40. 09+1. 61b 10. 67+0. 58a 16.67+1.15b
PO R 55 F)” Tetraploid “De Paoli F1° 48.00%0. 57a 46.06+1. 49a 5.33+1.15b 32.33+1.53a

-

e “REA” A ESILGB b EEAUEESTILAE. TRE 4,
Note:a. The diploid stomatal cells of *Dc Paoli F1” ;b. The tetraploid stomatal cells of *De Paoli F1°. The same as Fig, 4.
B3 AEHSFALAM(10X100 f5,bar:10 pm)
Fig. 3 Stomatal cells of asparagus{10X100,bar:10 pm)
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B4 AHESFLEM(10X40 £ ,bar:21. 2 ym)
Fig.4 Stomatal cells of asparagus(10>X40,bar:21. 2 um)

2.6 JEEFEE

R MRS 35 2 A I 7 SIS R 5 — 5 Ak
HRRHATEEF LB, HE 6 TUEN, “BE
FI”VUAE AR B BRI R K T B B AR B L
AT SRR R R, T 1Y TR) K BE AL Lk AR AN, 45
A 5.6 T LUE E LKA Hix e 22 5, B PO A% 4k
FRERRS AR EG , £ F S L, A
7 B W A B O, I Bt AR I, i S AR AIE AR T LA
SR DU R AT ) 2 2 5 B

£6 “REESHEERSESHER

Table 6 Analytical results for diploid and tetraploid

morphology characteristics mm
fi33 R K E M E R A
Ploidy Leaf length Leaf diameter — Inter-stem length
ZAEERCB R
" 16.40+1.76b  0.23+0.00b  27.96=1.31a
Diploid “De Pacli F1°
PO A s 52 A
" 26.3040.07a  0.370.05a 21312 14b

Tetraploid ‘Dec Paoli F1’
2.7 MHERTEMNE

4R R R Y HEAT S E R R E Y I, BT
SERE Y AACE AR TR A K R P %5 ) R BB AR
E—EAH PRI LU R S’ S5 HLAE

1 o “TREA” PIAF AR b. “BRM” FE R,
Note:a. The tetraploid seedlings of ‘Dec Paoli F1” ;b. The diploid
seedlings of ‘Dc Paoli F1°.

5 HEEHRER
Fig. 5 The differences of asparagus seedlings

FUBIE L, MR & 88, MYt aE MR, KW
WY SR SET LUEAEYDC SRS TY R
FR R BE BB AL HI BT HE

ME T LIE B A EF A A SR T ER
T AR RS B 2~3 5, X3
T ORGSR P B L AR RS, IO A e

1 a “ERERTTAAEZEED, B AR R o “RER T AEE T B d R EREA R EM F .
Note:a. Diploid stems of ‘Dc Paoli F1” ;b. Tetraploid stems of ‘Dc Paoli F1” ;c. Diploid leafs of ‘Dc Paoli F1” ;d. Tetraploid leafs of ‘Dc Paoli F1°.
B¢ HEERMTEHRESR

Fig. 6 Differences of asparagus stems and leaves
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F 7 FRCEFMUEHEKTEESE
Table 7 Chlorophyll content for diploid and tetraploid asparagus mgesg !
it nhHagik o AR nHagik b & & nHag ik AR
Ploidy Chlorophyll a content Chlorophyll b content Chlorophyll total content
KRB E R Diploid ‘De Paoli F17 0. 2840.07b 0.4140. 21b 0. 68+0. 21b
PufEik“sk = F]” Tetraploid ‘De Paoli F1° 0.6140. 14a 1. 3740. 67a 1. 96+0. 70a
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BERHN 14. 9% | J& M E 3 (Dioscorea zingib-
erensis) AIHHH Z1 4 0. 3% BKKAN R Z M 4L 16 h
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Effect of Colchicine Treatment on Asparagus ‘Dc Paoli F1’ for Tetraploid Induction

LU Zhiwei? ,HOU Xiaowan' , GAQ Jianming® ,ZHANG Yanmei'’? ,ZHOU Wenzhao'? , YI Kexian*
(1. South Subtropical Crops institute,Chinese Academy of Tropical Agricultural Sciences,Zhanjiang, Guangdong 524091 ; 2. Tropical
Crop Genetic Improvement Key Laboratory of Zhanjiang, Zhanjiang, Guangdong 524091; 3. Institute of Tropical Bioscience and
Biotechnology, CATAS , Haikou, Hainan 571101 ;4. Environment and Plant Protection Institute,CATAS , Haikou, Hainan 571101)

Abstract ; The sprouting seeds of the ‘Dc Paoli F1’asparagus varieties were selected as the experimental materials.
With the treating concentrations and time of colchicine (2% DMSQO added) as inducing factors,multiple gradients
of orthogonal experiments were designed to study the effect of colchicine on asparagus tetraploid induction rate
and identify the optimum treating combinations of colchicine, The results showed that the combination of 0. 15%
colchicine (2% DMSO added) with 16 hours was the best treatment combinations with an induction rate of up to
28. 33%. The number of diploid and tetraploid chromosome in asparagus were 20 and 40 respectively. Compared
with diploid asparagus, tetraploid asparagus had thicker individual, longer leaf, increased diameter, decreased
stomatal cells density,larger stomatal cells volume,more chloroplast and chlorophyll concentration,

Keywords : asparagus ; tetraploid ; colchicines ; induction ; breeding
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