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Study on the factors affecting the anther culture efficiency of wheat
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Abstract: [Objective) In order to improve the anther cultural efficiency of wheat,factors affecting the
culture characteristics of wheat anthers were studied. [Method) With 10 cultivars (lines) wheat and 16 F,
hybrids as materials, the effects of genotypes,the kind of basal medium,low temperature pretreatment, pro-
line and cerium nitrate on the wheat anther culture were studied. [Result] The culture characteristics of
wheat anthers among genotypes showed large variation. The percentage of callus induction had a high cor-
relativity with reaction rate. But they had no correlation with green plantlet yield frequency. Six genotypes
(Ligao No. 6 X Zhifeng 0502 ,Zhoumai 16 X BI0452, Yannong 19 X Kaimai 18, Yumai 69 X Xinmai 208, Mei-
sheng 0308, Wanmai 41 X Yannong 19) had a higher green plantlet yield frequency. The kind of basal medi-
um had significant effects on the percentage of callus induction, reaction rate and green plantlet yield fre-

quency, but had no significant effects on the green plantlet differentiation rate. In general the Gui medium
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was better than C;; medium. Low temperature pretreatment for 0.5 day for anther increased the percentage

of callus induction and green plantlet yield frequency. Cerium nitrate and proline had significant influence

on the wheat anther culture. In the presence of 3. 0—4.5 mg/L cerium nitrate, the callus induction fre-

quency showed an increase of 83% —430% and the green plantlet yield frequency by 82% —557%. It was

useful to improve callus induction frequency by 118% and green plantlet yield frequency by 222% to add

600 mg/L proline to the medium. [Conclusion) Selecting suitable genotypes with good culture characteris-

tics and suitable low temperature pretreatment time for 0. 5 day, the anther cultural efficiency of wheat

could be greatly improved by adding 4.5 mg/L cerium nitrate and 600 mg/L proline to the Gui medium.

Key words: wheat anther culture;callus induction;low temperature pretreatment; cerium nitrate; pro-

line
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Table 1 Effect of genotypes and basal medium on the wheat anther culture
e e ERERE L ROABERR IR R
Genotypes Basal medium No. of plated Reaction rate Pcrcc'ntagc 'of .(II’CCI’I 'pl;'imlct Qrccn plantlet
anthers callus induction differentiation rate yield frequency

15 9908 %% Gui 1189 2.19 a 2.19 a 26.92 a 0.59 a
Su 9908 Ciz 1940 1.03 b 1.13 b 31.82 a 0.36 b
A 0308 %% Gui 2720 4.04 a 4.04 a 76.36 a 3.09 a
Meisheng 0308 Cy7 1 805 4,72 a 4.72 a 73.33 a 3.66 a
e A2 41 XA 19 2% Gui 2 211 6.87 a 8.01 a 45.20 a 3.62 a
Wanmai 41 X Yannong 19 Ci7 1789 3.90 b 4.02 b 51.39 a 2.07 b
e A2 19 X 45 24 2% Gui 2 640 1.82 a 1.82 a 37.50 a 0.68 a
Wanmai 19 X Xuzhou 24 Ci7 2125 0.66 b 1.04 b 45.45 a 0.47 b
HFE 9987 X 22 2% Gui 1960 3.16 a 3.83 a 36.00 a 1.38 a
Zhengmai 9987 X Huaimai 22 Cy7 1 869 1.50 b 1.82 b 32.35 a 0.59 b
FRFE 9987 X YEZ 29 2% Gui 1917 4.59 a 6.62 a 35.43 a 2.35a
Zhengmai 9987 X Huaimai 29 Ciz 2 898 1.07 b 1.21b 40.00 a 0.48 b
BN 8913 X HEF 29 %% Gui 1256 3.34 a 3.82 a 43.75 a 1.67 a
Xuzhou 8913 X Huaimai 29 Cy7 1563 3.01 a 3.77 a 38.98 a 1.47 a
BN 8913 X & 15 %% Gui 1952 4.71 a 4.92 a 22.92 a 1.13 a
Xuzhou8913 X Mingmai No. 1 Ci7 2 583 2.32 b 2.79 b 29.17 a 0.81b
B 69X 208 %% Gui 1275 7.06 a 7.14 a 58.89 a 4.16 a
Yumai 69 X Xinmai 208 Cy7 2 853 2.59 b 3.22b 63.04 a 2.03 b
e A2 19 X P4 979 2% Gui 2 532 2.84 a 3.79 a 53.13 a 2.01 a
Wanmai 19 X Xinong 979 Ci7 2 502 1.32 b 1.52b 63.16 a 0.96 b
A 19X FF 3 18 %% Gui 2 831 3.92 a 4.84 a 80.29 a 3.89 a
Yannong 19X Kaimai 18 Cir 1727 1.97 b 2.14 b 56.76 b 1.22 b
JFA2 18 X #A: 0308 %% Gui 3037 4.28 a 5.10 a 61.29 a 3.13 a
Kaimai 18 X Meisheng 0308 Ci7 2011 2.88 b 3.38b 58.82 a 1.99 b
#0308 X 151 856 2% Gui 2 100 3.14 a 3.33 a 55.71 a 1.86 a
Yujiao 0308 X Xuzhou 856 Cir 1731 1.85 b 2.14 b 56.76 a 1.21b
R 208X E 15 2% Gui 3 469 2.91 a 3.34 a 36.21 a 1.21 a
Xuke 208X Mingmai No. 1 Ciz 3 087 2.14 a 2.49 a 41.56 a 1.04 a
VrRb 208 X 29 2% Gui 3194 1.53 a 1.85a 37.29 a 0.69 a
Xuke 208 X Huaimai 29 Cy7 1 444 1.94 a 2.15 a 41.94 a 0.90 a
JE 2 16 X BI0452 2% Gui 2523 2.73 b 4.04 b 63.73 a 2.58 b
Zhoumai 16 X BI0452 Ci7 623 4.17 a 5.62 a 65.71 a 3.69 a
ZhE 65 X B 0502 2% Gui 1622 6.69 a 8.57 a 80.58 a 6.91 a
Ligao No. 6 X Zhifeng 0502 Cir 2520 5.00 b 5.95 b 82.00 a 4.88 b
03 W 16 X {EJE 4110 2% Gui 2 262 1.86 a 2.12 a 43.75 a 0.93 a
03 Zhong 16 X Yanzhan 4110 Cy7 2 640 1.14 b 1.36 b 36.11 a 0.49 b
Bt Total %% Gui 40 690 3.98 a 4.22 a 53.17 a 2.25a

Ciz 37 710 2.18 b 2.67b 55.31 a 1.48 b

TE < [7 81 BB 5 AR AN 6] /NG 5 B 3R B SR JE (A7 76 10 35 2% 5 CR I LSD i%.,2=0.05), F&[,

Note: Different letters mean significantly difference between basal medium(according to LSD test,oa=0. 05). The same below.
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AR TOM G . Fhm 6 5 X F 0502 F, il %
16 X BI0452 F, M4 19X JF % 18 F, . %% 69 X #
& 208 Fy /R 0308 Ff s 41X M4 19 Fy 6 >3
PR LA 458 g R S I 7= R
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Table 2 Impact of low temperature pretreatment time on the wheat anther culture
3 (R Ak B ]/ d I\%FHE?J%I R % JSrE IS Y ?ﬁ%?ﬁ’ﬁ%?ﬁ/% fjﬁ'ﬁf’:’?/%
Genotypes Pre-treat time o. of plated Reaction rate Perceplage gf ‘(rreen ‘pl(jmllel (,Treen plantlet
anthers callus induction differentiation rate yield frequency
0 2031 3.35d 3.59d 56.16 ¢ 2.02 ¢
0.5 1756 7.63 a 9.23 a 61.11 b 5.64 a
2 1691 6.03 b 7.21b 63.93 ab 4.61 b
) 4 1971 3.91 ¢ 4.36 ¢ 65.12 a 2.84 ¢
Z}Euij)aligléﬁ 6 1467 3.68 ¢ 4.23 cd 54.84 ¢ 2.32 ¢
8 1078 1.30 e 1.39 e 33.33d 0. 46 d
10 982 0.31f 0.31f 0e 0d
12 762 0.13 fg 0.13 f 0e 0d
14 812 0g 0f 0e 0d
0 1728 1.39d 1.62 ¢ 46.43 ¢ 0.75 ¢
0.5 1 845 6.40 a 7.26 a 52.24 b 3.79 a
2 1754 2.57 ¢ 3.31b 58.62 a 1.94 b
. 4 1 850 3.03 b 3.35b 54.84 b 1.84 b
;Eu izé 6 1354 1.48 d 1.77 ¢ 45.83 ¢ 0.81 ¢
8 980 0.41 e 0.41 de 25.00d 0.10 ¢
10 923 0.65 e 0.76 d 14.29 e 0.11 ¢
12 863 0.35 e 0. 35 de 0f 0c
14 834 0f 0e 0f 0c
0 1622 1.11d 1.48 d 66.67 ¢ 0.99 cd
0.5 2076 6.79 a 7.32 a 71.05 b 5.20 a
2 2123 3.49 b 4.15 b 75.00 a 3.11 b
4 1590 3.27 b 3.77 b 71.67 ab 2.70 b
Melkﬁsl/j:en();(o)i()é% 6 1412 2.48 ¢ 2.97 ¢ 59.52d 1.77 ¢
8 1123 0.98 de 0.98 de 27.27 e 0.27 de
10 978 0.72 e 0.72 ef 14.29 f 0.10 e
12 903 0.22 f 0.22 fg 0g 0e
14 945 0f 0g 0g 0e

H1Z% 2 AT LA L 3 Y 5O Il 14k 314 #) T/

AL AE . S XA R . 20d 0.5 d IR B4R
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e 3 R, B A s R Al T AR R e A2
A1 AR 24 FBEA: 0308 3 b i PR Y B L 40 4H 445
T N R R PR TG Ko g & 41 0
A 0308 7% 4.5 mg/L BF A Bl i KAH. 2 5 W% .
WCRT e &2 41 B A0 L 20155 3 30 L R 6 SR R
SR E] 11.23%,9. 42 % F1 6. 70 %, LL X FRAR =5
217%,199% F 329 % s #E4: 0308 11 M1 147 41 215 &
RN BRI A #] 11, 8394, 9. 16 0 Al
8.39% , e Xf IREE v T 83%.63. 86 % M1 82% ., &M
24 7€ 3.0 mg/L B3k B 45 RAA , 43 51 X B4 & T
43020, 4410080 557 %, 2 5 W3 . WHR A T
WA 2 AL e A — 2 W2, fig 22 41,
HEAE 0308 7E 3. 0 mg/L B 43 fb 58 77 e o, g 22 41
SAGRE ) B i B S Ak R L IR R 4300,
M 0308 HAT 9% AR BE ., MM 24 7F 4.5
mg/ L B 5 Ak fie i o S 0 A0 Ak 3R L 0T BB i 2900,
SR B IR UR AN 3. 0~4. 5 mg/L fil§ B2 i 1T LA
PN AR =N R TR i
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Table 3 Impact of different concentrations of cerium nitrate on the wheat anther culture
MLy B Bt pE
- WRRGBIRRIE, e e vy BUHBESR/Y GRS BEPR/Y
e [H AY (mg e+ L 1) KR/ Y% . .
. . . No. of plated . Percentage of Green plantlet Green plantlet
Genotypes Concentration of Reaction rate . . . S .
; . anthers callus induction differentiation rate yield frequency
ceritum nitrate
0.0 1921 3.12 ¢ 3.54 ¢ 44,12 d 1.56 d
) 1.5 1672 7.36 b 8.61b 60. 42 ab 5.29 b
fe 42 41 3.0 1747 8.30 ab 10. 19 ab 62.92 a 6.41 a
Wanmai 41
4.5 1 656 9.42 a 11.23 a 59. 68 bc 6.70 a
6.0 1812 3.86 ¢ 4.53 ¢ 57.32 ¢ 2.59 ¢
0.0 1521 0.99 ¢ 1.05 ¢ 43.75 ¢ 0.46 ¢
1.5 1872 2.78 b 3.10 b 48.28 b 1.50 b
B 24 ‘ e . s s 0,
Xuzhou 24 3.0 1 456 5.36 a 5.56 a 54.32 a 3.02 a
4.5 1578 4.94 a 4.94 a 56.41 a 2.79 a
6.0 1648 1.58 be 1. 82 be 46.67 be 0. 85 bc
0.0 1823 5.59 b 6.47 ¢ 71.17 b 4.61d
1.5 2012 6.01 b 7.46 ¢ 76.67 a 5.72 ¢
M 0308 .
Meisheng 0308 3.0 1936 8.42 a 9.70 b 77.54 a 7.49 b
4.5 1978 9.16 a 11.83 a 70.94 b 8.39 a
6.0 1 835 6.76 b 7.90 ¢ 68.97 b 5.45 ¢

2.4 HEBIMNNEEHEFHENZIE

P4 R, BE A I R IOk R A 3G fe A2
41 F1 52 18 FIBEA: 0308 3 b 3 R #8 /N 22 48 25 A 45
HAHFR N T R R R R E L
FhAa$ L I Il 2 R T B M R 600 mg/L A ik #
K S0 R 22 S e 2. DR AE 3 3 B A
A i A1 AT A SUE T 5 RN S 1
RGBT R B R T 11824, 114 %, 47 %6 AN

22200 7 18 WA A L8V T 356 L R 6 L R 1 oy
L3 G R O IR T 7720, 12024, 16 0 AN
104 %0 s BEH: 0308 B 45 AL 21375 3 5 S R V&R
A3AG IR BT R T B R T 9020, 64 26,15 % AN
117% . ARG FRIEPINA M AR AL = T &
AT 0 T 5 gk @0 8L AR b i {2 ik
e I I AR A AR U A AL U S R R e T
WAL .
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Table 4 Impact of proline concentration on the wheat anther culture

wp ARRMIED mmemn oL, GBEARSEG WEMLE/% EER

Genotypes Concentration No. of plated Reaction rate Perceplage Qf ‘(rreen Apliqmlel (};reen plantlet

of proline anthers callus induction differentiation rate yield frequency
0 1921 3.12 b 3.54 b 44.12 d 1.56 ¢
e 41 300 1693 6.08 a 6.79 a 51.30 ¢ 3.48 b
Wanmai 41 600 1814 6.67 a 7.72 a 65.00 a 5.02a
900 1634 3.36 b 3.61b 55.93 b 2.02 ¢
0 1176 2.13 b 2.72 b 34.38 ¢ 0.94 b
Hi 18 300 1437 4.59 a 4.66 a 38.81 ab 1.81 a
Xinmai 18 600 1559 4.68 a 4.81a 40.00 a 1.92a
900 1476 1.69 b 2.10 b 35.48 be 0.75 b
0 1823 3.56 ¢ 6.47 ¢ 71.19 b 4.61 ¢
M 0308 300 1872 7.64 b 8.65 b 74.69 b 6.46 b
Meisheng 0308 600 1456 9.20 a 12.29 a 82.12 a 10.01 a
900 1578 6.40 b 7.03 ¢ 72.97 b 5.13 ¢

3 e

B IR SR /N A 25 1 3R 0 G ok PR Y F
TR Co B FEHEXS /N AL G 15 35 Wi R s T %%
R MR R MG AL R BT C 373,
Ta DR AL B IR TN A
WA TR T CoRigsk, M 18 N/hE SN
BRI 15 MERR R LA GALE R RS T
CorBigR 5. 3 NS A Cp Br R 5L DA T 28 55 5%
HE OHP 2 AN ER AR FH, BIERED
KNO; f1 NH,NO, iy &t Cp, 85 37 A%, & A i
FERW L RRARER IR I 0 TTHL AR AN NH, MR, ]
e R R N AR 2 Y B R AR X 0T g
SEAS th /N AL S B AR A A 805 =
T Cr R EMNIENZ —, Cr g3 m
Zn' TR T AR IR 3 Zhang T R B, R E
/AT EARRERGHRNIES. ARk
MWLCr Ik LiE RN AL bR A 12 45
PR R F 3% B 3 5, IR 0 24 2 AR T BE HE R
BLTRE S M E 2ot A G, (AN G M XL IR
AR THE— 505, J3oh BB SRR C) JE 3R 5L XT
JINGEAE 2 1 IR U 5 ) 22 S R — R B
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