rh#EmEse (Jour. Agric. Res. China) 37(3) : 257~265. (1988)

A& B ﬁﬁ%%%&ﬁﬁﬁﬁﬁzw
RAR mEBE %*;Mﬁégf

BE | AEEESRAREZER (10°C) BES% » RIRE IS THER BRI NLT21E
Bl TR FHERRE SR EE VS o BEBE AR LT HER Y
RIEEREK o BERZEREE » LR EEHNUT 2 885 5 VR 688 » AHE
RSB — KB RSB o EEEE4R » WRERSEN T2 SRR
HRBZIES (BRI PR AR RE A ERE KR  BEZEREE (13
@2K) REIHEARGZEL: o

ERZ IS » &8 s TN T2 TE8 5T 7S 05 A sk ki) » 4
B 1 —7F) SIS » drh - BB N 0 T2 TEREPT YR A0 & L8, » S LA it
BLHE  BEE DA o BBAFZEREE » & H LRI BEERE o

REERETS » EREELRLR  EEREEN T2 e TAE s T ERE
(SR 4R R L B s B N T 2 TEa B e » (ICFT sk k% B BT ES - 1821
K EREHE » (LR N T2 T E AR EER 3 % » MAEAYETIEE - ARBA

WL AR ARE TR REE » FRBR B EREENEREIZ#4EK - FHRTE
S RIMIEIR JR 1 T RR R ROTE ) o

KETEEEERNBRERNEREELF LES S » BuiBRARTEHETES LERIUL ETEM R
B2 » SHRE KRB R HEA N EER K o MK BEHEBRAE » EERS WBRENTE
BT » &bk  BATEM R EEN—BAS » MRIRE RSB OTERETIEE » A7EMEKRMERTH
- SEAROM R AL BRI o MR RE v E#PETERE RN S o KIRRBIUEMRER
H o KASTEMEITTEREE RN » MEFAIE 2B > 18 10°C fEREE-EX » HIEER A8 RE
(REHE @2 o e R RERIBEE » BEMTEHRMALEER > RE 2 B tEaArF
CEZEH o ARERMMEREEREHIEEEREGTANYE » RIEATFHENMEZ - RTEER
NETHORSE > HTERRIE R RSB 2% 6519 o Chen (1977) @HEIERTEBI/IN TR
CTEBEER B AR FEHL IR SH&KE © o KEHRRE REMEZEREET & AT
b2 7R BRI ATE T RARE « RIFE zamﬁﬁﬁﬁﬁﬂmﬁmhﬁT By BEREENTES
T m%iﬁﬁmﬁﬁé TEEER EEAIE RN o

HERE %

$ﬁ¥%%ﬁ%ﬁﬂ%§%wﬁﬁﬁmﬁ %%ﬂi@ﬁ(wﬁﬁﬁﬁTﬁ%%E3—5ﬂﬁ)
HERBIERFEHETRT » NREZHEROQEERET  BRARBES P BR10£1°C2E R
FioRHEFAD M H— Eﬁﬁ&@ﬁﬁﬁ&mﬁﬁﬁﬁﬁmﬁﬁﬁﬁm’Tfﬁﬁiﬁ ot

LEBEBERRT PIRMRESR 1416 3 o KPR REE GBI RS o
KPR EATER  BUBIE - BIE B BIEE o HWE B B o




258 CORREREIE. B TR H3M - 1988

HEREERERER ZHER > BRE-ERE Y E R RN -

LRGSR BERERAER—ZH 8RR G EE > SRMEHSIE o &K
HZ R A T RE AT 207 8 EEBE RO R &0 » (IS » WS THE0 BN
THYTESE » 73 BB NA SR A ARV R A @2 o MR THER IR Giemsa Yt 47
BETEE - HERAEBHRRIO20RBESLEREFEHLI L » BRAEEKZSLFER o
FE 2 AR A » AR R R RO (2 B -

B R

F 1 ZREREUR » DS IRIEE R P RGN T 2 TE3E1T 2% » RIEE-LROTES A H MRS
TEEER G ABRRE T o) » FEER R MR » TERBWIT LT A ABAVEES) 5 TS
F2 AT TR — T e % » R RN ERIMEREET » S0 F iR aE N a Rt
R ﬁ%#ﬁﬁﬁ%%éﬁ°

Table 1. Influence'of various durations of cold shock on callus formation

ability of rice anther culture*

Method of cold % of callus induced from anther with various duration of cold shock (days)
shock 1 1 O - 28

I . 2124~ T 39.14 17.62 16.00 » 8.95

ﬁ“‘ 08 3824 | 22.15 2336 16.20

* 300 anthers at uninucleate stage were cultured in each treatment.
*k T: Tissue paper was not changed during the whole period of cold shock treatment.
IL: Tissue paper wrapped in panicle base was changed every 7 days during the period of cold
shock treatment. .
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Table 2. Influence of cold shock treatment and microspore developmental

stage on callus formation ability of rice anther culture*

9% of callus induced from anther with different microépore
Duration of cold developmental stage**
shock (days) TT EU MU LU
1 4,18 7.99 23.57 24.83
7 ] 116 715 40.06 13.04
14 5.64 Q.86 . 2Q.31 57.52
21 059 10.84 23.65 © 7290
28 0.00 Q.58 14.16 40.69

* 300 anthers were cultured in each treatment.
** Development stage of microspores: TT-tetrads, EU-early uninucleate, MU-mid-uninucleate, and
LU-late uninucleate.

Table 3. Influence of cold shock treatment and microspore developmental stage on

green plant formation of rice anther culture

9% of green plant produced from callus derived from anther with
Duration of cold different developmental stage*
shock (days) TT EU MU LU
1 16.67 : 8.33 12.22 30.00
7 0.00 . ;Bu - 33.33
14 0.00 3333k 12.50 12.94
21 0.00 15.00 8.85 2.13
28 - 0.00 50.00%* 18.37 6.03

* Same as Table 2.
** Not representative data due to small sample size.

Table 4. Influence of cold shock treatment and microspore developmental stage

on albino plant formation of rice anther culture

% of albino plant produced from callus derived from anther with
Duration of cold different developmental stage*
shock (days) TT EU MU LU
1 33.33 8.33 12.22 30.00
7 0.00 26.62 27.88 29.63
14 0.00 66.66 4'7.66 3711
21 0.00 36.67 56.73 41.34
28 0.00 0.00 4490 32.36

* Same as Table 2.
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Table 5. Influence of cold shock treatment and microspore developmental stage on

breeding efficiency of rice anther culture*

Duration of cold Breeding efficiency of anther with different developm‘ental stag.e**
‘ shock (days) TT ~ EU MU LU
1 0.80 Q.67 288 7.45
i 0.00 1.70 ' 12.33 4,35
14 000 0.29 2.54 7.44
21 0.00 1.63 1.38 1.55
28 " 0.00 0.29 2.60 ' 2.45

* Breeding efficiency=9% of callus induction X 9% of green plant production
) =Number of green plants produced from one hundred cultured anthers
** Same as Table 2.
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Table 6. Distribution of ploidy level of anther-derived green plant from rice -anther with
microspore at mid-uninucleate and late-uninucleate stages subjected to various
.cold shock treatment

% of ploidy level of anther-derived green plant induced from

Duration of anther with microspore at
cold shock B mid-uninucleate ‘stage '’ o " late-uninucleate stage
(days) N 2N poly N N 2N | poly N
1 - ‘ 62.50 31.ﬁ5 6.25 ' 5769 " 26.92 18.39
1 | 6661 28.57 4.76 L1500 12,50 Y1250
14 : 73.33 20.00 6.67 79.36 14.29 - 6.35
21 ~60.00 20,00 20.00 70,00 10.00 - 20.00
28 75.00 12.50 12.50 ; 93.33 6.67 0.00
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Influence of Cold Sheck Treatment and Microspore

Developmental Stage on Rice Anther Culture'
H. S. Tsay, J. J. Chen, C. C., Yeh and J. Y. Hsu?
Summary

The base of rice panicles with microspores at different developmental stages were
wrappad with moist tissue papsr and kept at 10°C for various durations to test the
effect of cold shock on callus formation, organ regeneration and chromosome distribution
among regenerated plantlets in rice anther culture. Experimental results indicated
that culture efficiency of anther increased significantly from cold shock pretreatment.
For treatment over two weeks, anther activity could be maintained longer when the
moist tissue paper was changed periodically.

Callus formation ability increased one-fold for anthers with microspore at mid-uni-
nucleate stage receiving cold shock for 7 days. However, best result was obtained from
anthers with microspore at late-uninucleate stage pretreated by cold shock for 14 days.
Nevertheless, callus formation ability reduced for anthers pretreated by cold shock longer
than 21 days, regardless of the developmental stage of microspores.

Anthers receiving 7 days cold-shock rendered callus which originated from micros-
pores at tetrads stage lost their regeneration ability. A stimulate effect on organ
differentiation was observed for callus induced from late-uninucleate microspores in
spite of the increase in percentage of albino plants. Production of green plants decreased
significantly when cold shock pretreatment was longer than 14 days.

Culturing anthers with mid-uninucleate microspore in combination with cold shock
pretreatment for 7 days resulted in the highest breeding efficiency. Breeding efficiency
could be maintained from the anther with microspores at late-uninucleate stage treated
by cold shock for 14 days. Over 21 days of cold shock treatment caused anthers no
longer suitable for culturing as breeding efficiency decreased to below 3%.

1. Contribution No. 1416 from Taiwan Agricultural Research Institute,
2. Senior Agronomist, former Assistant and Assistants of Agronomy Department, TARI, Wufeng,
Taichung, Taiwan 41301, ROC.
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