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Table 1 Effect of PBO treatment at spear stage on fﬁﬁfﬂﬁ l:[ﬁXT,mﬁ%jCE’J %% ﬂﬁﬁ Ziﬁﬁﬁi‘ﬁﬁﬁ
development of male flower HERRSL . AT GA BN UR 3 T HEE M R T , i iR
Y WEKE  WEKE THKE REKE PERETEMERE IR TE . 5431 300 mg « L' GA KL BRI HEE
Concentration Male flower length Stamen length Ovary length Styles length Stigma %%%j{ mﬁ%k %%%X—J‘““ E/j 1.55 ,fi& mﬁﬂﬁ*
/(mg+ L71) /mm /mm /mm /mm
RE R, HMMSRESHAREES FXHEBES,
0 5.4240. 33a 4.9040.28a 1.20%0.09b 0 X ﬁkj\jﬂ; tﬂgt&,rﬁgwj,ﬁm
PIANY o
2 000 3.0640. 23¢ 2.6140.22¢ 1.3740.07a 0 I % 3 g@ PP ﬂfﬂx#ﬁgm%ﬁﬁﬁ’]%ﬂ[ﬁ]
7 333 E
2 500 3.9740. 32b 3.3740.33b 1. 60+0. 10a 0 I
Table 3 Effect of PPs3; treatment at spear stage on
3 300 3.5840. 34b 3.0140.28b 1.42+0.11a 0 I d lopment of male flower
eve
R BERE AT AR S BOREAT LSD ¥ BE R, FFI B FF AR - e K TR AR
RASFRER 0.05 k¥ LHERBE UTH. Concentration Male flower length Stamen length Ovary length = Styles length *I*
Note;Data in the table meant average standard deviation, significance test was J(mg» L1 Jmm Jmm /o /mm Stigma
conducted by LSD method, different lowercase letter showed significant difference at 0. 05 e
level, the same as below. 0 5.427+0. 33a 4.9040. 28a 1.20%+0.09c 0 I
100 5.0540. 28b 3.6140.24b 1.4840.11b 0 I
2 PBO 4bIEX: =
ﬁ %% &b TF %E&?‘tﬁgm r] 200 4.79740. 50c 3.4540.27b 1.6240.13a 0 ¥
Table 2 Effect of PBO treatment at flower bud stage on 300 4. 3340. 36¢ 3.1140. 26¢ 1. 5240. 12b 0 %
development of male flower iE A %ﬁ PP. &bfi;{j‘ ggﬁ;ﬁgg{gmié [l[']
333 R
i . AR R THRE HAERIE % Table 4 Effect of PPsg; treatment at flower bud stage on
Concentration Male flower length Stamen length Ovary length Styles length
Stigma development of male flower
/(mg+ L71) /mm /mm /mam /mam
HRE HEAEAR B T R FHKE AEAE R BE .
0 5.4240.33a  4.90+0.28a 1.2040.09b 0 & . 2
Concentration Male flower length Stamen length Ovary length = Styles length
2 000 3.660.35¢c  3.03%+0.26c 1.2240.10b 0 x J(mg+ LD /mm /mm /mm /mm Stigma
2 500 4.60+0.33b  3.82+0.31b 1. 31+0.09a 0 & 0 5.4240.33a  4.9040.28a 1.204-0.09b 0 b
3 300 4. 2540. 25b 3.4940.31b 1. 3440.08a 0 ¥ 100 4.5140. 27b 3.70+0.31c  1.26=+0. 10ab 0 ¥
N, 200 4.5240. 11b 3.724+0.31b 1. 314-0. 08ab 0
2.2 PPy X EHEIER & R : e ;
N 300 3.80+0. 27¢ 3.4940. 31b 1. 3640. 09a 0
M 3.4 A L AT LU, 5 PBO 4 AR P ,
Y N 5 i G g A : | B4
{11 PPy AN BRASHETETE 25 hu/TX0 L S e Pl RS B CARBNNFRLRT RN
’fEl ’lﬁ*ﬁ E/ ﬁﬁ%%"ﬂlﬁﬁ%‘j’i 2 ,%%kfﬁ:ﬁ%ﬁ Table 5  Effect of GA3 treatment at spear stage on

development of male flower

FXFRE . ] UL, PPy thA {5 1 18 B B 35 AR /N, (H 3042 3 e e BEEE  TEEE  AEEE
tﬁm EP%E‘ Eﬁ E’\J &-‘&}ﬁ ° ﬁ’ﬂﬁ ALI\}E l: k‘%’ﬁ;ﬂﬂﬁ E,\J&-‘&BZ Concentration Male flower length Stamen length Ovary length Styles length X
Ko HACFRPSEY 200 mg « L' PPy AMBBIGBEAETF K /meeL D /om /mm /mm frm

g%j‘ﬂEThmE’J 1. 351 @tﬁﬁqﬂﬁﬂitﬂiﬂﬁﬁo 0 5.4240. 33c 4.90%+0.28¢c 1.20%£0. 12¢ 0 ¥
. 100 6.13+0.35b  6.2140.32b 1.4640.11c 0.5940.15c %

2.3 GAy X7 HEAE A F RS 300 7.13+0.32a  7.020.36a 1.86+0.17a 1.57+0.19a %
MFE5.6 FIE 1 ] 50, GA; (b B HEETE S F 500 6.54-£0.46b  6.23+0.34b 1.6840.16b 0.7240.13b &

A B C D E

A X REMERE ; B. PBO AbBRAGMEL ; C. PPass AL BEAGMERE ; D. GAs ALBRAHEIE ; E. MEAE ;1 MRS ;2. T 5553, 1K 4 Ak 3k,
Note: A. Male control; B. PBO treatment; C.PPs33 treatment; D. GAj treatment; E. Female control;1. Stamen; 2. Ovary; 3. Style; 4. Stigma.
E 1 PBO, PPy #1 GA T A HBERE TR M
Fig.1 Effect of PBO, PPs; and GA; on development of male flower of asparagus
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Table 6 Effect of GA3z treatment at flower bud stage on

development of male flower

W AL BE RS B FHKE  EEKE N
Concentration Male flower length Stamen length Ovary length Styles length E*
/(mg+ L=1) /mm /mm /mm /mm Hema

0 5.4240.33c  4.9040.28d 1.20+0.12d 0 &
100 5.4740. 25b 5.46+0.31c 1.4140.13b 1.0440.09a &
300 7.0940. 39a 6.95+0.36a 1.73+0.13a 1.124+0.10a &
500 6. 7540. 25a 6.631+0.34b 1.404+0.12c 0.631+0.06b &
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Effect of Growth Regulators on Hermaphroditic Flower
Development on Male Asparagus Plants

LIU Meng,WANG Shanshan,NIE Lanchun, LI Junping
(College of Horticulture, Agricultural University of Hebei,Baoding, Hebei 071001)

Abstract: Male plants of 3-year-old Asparagus of ficinalis L. were used as materials, treated with different concentration
of PBO,PP;;; and GA, at spear stage and flower bud stage to study the effects on hermaphroditic flower development on
male asparagus plants. The results showed that, PBO and PPs;; decreased male flower size and stamen but promoted
ovary development. GA, increased the male flower size and promoted pistil development. All male flowers of GA,
treatment not only had developed ovaries but also styles. These effects of 3 regulators all showed larger when treated at
spear stage than that treated at flower bud stage. Pistil of male flower treated with 300 mg « L' GA, at spear stage was
well-developed with 1. 6 mm length ovary and 1. 54 mm length style with stigma. These male flowers were morphological
bisexual flowers with full-developed pistils and stamens.

Keywords : asparagus; plant growth regulators; hermaphroditic flowers
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