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to establish cDNA PCR library. The results showed that PCR amplification of the cDNA PCR library was more efficient
significantly than that of cDNA. The quantity of cDNA was magnified more than one hundred times by the constructed
c¢DNA PCR library. By the cDNA PCR library constructed using 5 pg total RNA as material, the satisfactory PCR
amplification results can be obtained. This construction method of the cDNA PCR library was time and labor saving. This

method would provided the technical basis for cloning genes of low expression.

Key words:cDNA PCR library; RACE;reverse transcription; PCR
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Fig.1 Flow cytometry of different ploidy asparagus
Note:a,diploidy; b, tetraploidy; c, the chimaera of diploi and tetraploid;d,the chimaera of diploi,tetraploid and octoploid.
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Table 1 Induction effects of different centrifugal speed, treatment time

and concentrations of colchicine on asparagus by socking method

K% Factor

. AbFEFNTHC MOARER
a3 ABCKANEIREE B it ] C et Treated  Tetraploid

Treatment (";Cl::;z::;'; % Time/h e .S‘:::ﬂ sceds/Bi  rate/ %

1 0.1 6 60 50 4

2 0.1 7 80 50 6

M2 =R i i . C S

T ca, ZAERYL A, NARE R EA, s o2 ; 0 0 "

Fig. 2 Chromosome of diploidy and tetraploidy asparagus 6 0.2 6 80 50 2

Note:a,chromosome of diploidy;b,chromosome of tetraploidy. 7 0.2 9 100 50 12

TE 0. 4% ~0. 5% 1, 5 S R 5 vk BE T 5 A4 23 s8] fin 8 0.2 8 120 50 12

KRR, F 2 M T FFHRIRBER. s 03 8 60 50 8
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KT, AR T A (7 45 ) Rt 458 g N o . o o )

fEERE/NE 32) . R &, A M R — AR K 14 0.4 8 80 50 0

FERLH: (& 3b) o BRIt , BT AAAR R A B4 1) H DR A AR A 15 0.4 7 100 50 0

2.6 DRSS S S e B s w o
i3 4 W1, ZASPRIT M 098 3 R 3 0 T U hlo

W PR AR IR W AR v, ST 00 09
T B ARRRT i 2 K SR AR 5 R AR B D SAS K0t SHIA ) B BT (P<0.05, 1" " ) BB AT (P
%T lEl'ﬁ:tl'ﬁ:an‘Jl‘ ’ lﬂ ygﬁeﬂ(%'—:j éﬂ]ﬂﬁﬁ %%%ﬂ'—?ﬁ%'lﬁf o ’I\}Elitet;A”Si%:t), ;13: T{}erence was significant (P<Z0. 05, with “* ”) or highly signif-

BEE [:t ’F)fu lm/ﬁiil:'ﬁ: E"J?ﬁ%’@gﬁﬂ::ﬁ%ﬁio icant (P<C0.01,with “* * ”),the same below.
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Table 2 Induction effects of different treatment time and

concentrations of colchicine on asparagus by dropping seedling method

PR Factor AT %miﬁﬁiy%
B ABOKIZ®RE B AXB Treated gy BWH EHE
Treatment Concentrations HfE]  GBR/KAIZE X seedlings 1 i m
of Time B 1)) /¥R Repeat Repeat Repeat
colchicine/ % /d  Colchicine X Time 1 i I
1 0.2 2 50 0 2 2
2 0.2 4 50 4 2 4
3 0.2 6 50 4 6 4
4 0.2 8 50 0 4 6
5 0.3 2 50 8 6 10
6 0.3 4 50 18 16 18
7 0.3 6 50 6 6 4
8 0.3 8 50 4 2 4
9 0.4 2 50 § 10 8
10 0.4 4 50 4 2 6
11 0.4 6 50 2 4 0
12 0.4 8 50 2 2 6
13 0.5 2 50 6 0 0
14 0.5 4 50 6 2 2
15 0.5 6 50 2 4 2
16 0.5 8 50 2 0 4
Pr>F <Z0. 0001 0. 04 0. 0003
Fi:ie 1L7%%  3.01* 4,9% *
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Table 3 Morphological comparison of tetraploid and diploid asparagus

i LR 5 Ev |

Ploidy Length of leaf/mm Thickness of leaf/ mm Diameter of the stem/mm
2n=2x 30.29+1.61 Bb 0. 30+0. 02 Bb 0. 90+0. 08 Bb
2n=4x 40.72+2.35 Aa 0.407+0. 02 Aa 1.4740.12 Aa

1 SAS K 3, AN [R) B AR R 22 57 3K B) 8 3 K 7 (P<<0. 05, /NE F ) Bidk 8
K (P<0.01, KEFAD), FH.

Note:SAS test, the different letters represent differences achieve a significant level
(P<<0. 05,lowercase letters) or highly significant (P<C0. 01,uppercase letters) ,the same
below.
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Table 4 Comparison of drought and heat resistance of

tetraploid and diploid asparagus %
it BER KK Btz
Ploidy Permeability Water loss rate Injury rate
2n=2x 24.11a 7.47Aa 20. 42Aa
2n=4zx 14. 74b 6. 77Bb 10. 81Bb

3 itit 54t

TEIR WL ARk RS P X A B (BRok
i ¥k B 347 Duncan U 56 73 51, Bk il F ¥ E R
0. 2% AR B AE; B N F& K FHZRANBE, N
THARHE,6 h FAE;CHFHEKFRZRBARE.
B, i e B R4 A R ROK AR MR BE R 0. 296, 1% 38
AFE] K 6 h, A% 60 r/min, S E R 20%, X S54KHE

B3 —EHS5HEEEEHESIEE(100 d)
T 2, GRS DU RS AA PS B BET Js b, AR S DO AR B Y
ity
Fig. 3 Comparison of diploid and tetraploid asparagus in

morphological (100 d)
Note: a, mature leaves of the tetrapoid and diploid of asparagus;b, the

tetrapoid and diploid of asparagus.
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Study on Tetraploid Induction,Identification and Biological Characteristics of Asparagus

CHEN Chun-hua"? ,GAO Jian-ming® , LIU Qiao-lian? ,CHEN He-long* ,ZHANG Shi-qing’ ,
YI Ke-xian®?® , WANG Ping® ,ZHENG Jin-long®
(1. College of Agronomy,Hainan University, Haikou, Hainan 570228;2, Key Laboratory of Biology and Genetic Resources of Tropical Crops,
Ministrry of Agriculture, China/Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences,
Haikou, Hainan 571101; 3. Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan

571101)

Abstract: Taking the bourgeoning seeds and seedlings of ‘Jingang 701’ asparagus (Asparagus of ficinalis L. ) which had
the main cultivar in southern China as test material, effect of colchicine concentration, treatment time and centrifugal
speed on induced tetraploid were studied,and the morphological and resistance of tetraploid and diploid asparagus were
compared. The results showed that 0.2% colchicine soaking seeds 6 h had the best effect, the highest frequency of
induction was 20%. But there was no significant effect of different centrifugal speed under soaking. When the colchicine
concentration was 0. 3% and the injection time was 4 d,the frequency of induction was 18%5. The method of bourgeoning
seeds dipping with colchicine solution was better than the seedling injection method. Comparing with diploid asparagus,
the stem of tetraploid asparagus was much bigger and the resistance to heat and drought was higher than that of the
diploid asparagus.

Key words : asparagus ; detraploidy; colchicine solution;morphological characteristics; resistance
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