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EFFECTS OF VARIOUS AMINO ACIDS AND CASEIN HYDROLYSATE
ON ANTHER CULTURE OF RICE (Oryza sativa L.)

Taihei HiraBaYASHI, Shuji Misoo, Osamu Kamuima and Minoru SAwANO
Abstract

Influences of aspartic acid(Asp), glutamine(Gln), glutamic acid(Glu), tryptophan(Trp) and casein hydrolysate(CH) added
to N6 basal medium on rice anther culture were studied.

About half of the media, containing these amino acids or CH at 1, 10, 100, or 1,000mg/1 individually, raised not only
the frequency of callus formation and plant regeneration but also number of regenerating calli per 100 anthers inoculated.
Especially, CH at 1,000mg/1 promoted plant regenaration remarkably. The increase of the frequency of plant regenerarion
by amino acids or CH is considered to depend on callus induction media including them . Also, by combining Gin, Trp,
and CH, their effect on anther culture was further promoted.

It is suggested from these results that we may find out more suitable medium for rice anther culture by improving the

methods concerning the addition of amino acids and CH.
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Table 1. Effects of concentrations of various amino acids and casein hydrolysate on callus induction and
plant regeneration in anther cultuer of rice (cv. Nipponbare)

Amino”  Concentration
acid (mg/) A? B B/A (%) C D D/C (%) E
Control — 710 218 29.9 88 8 9.1 2.8
Asp 1 340 104 30.6 52 6 11.5 3.5
10 332 106 319 54 6 11.1 3.5
100 337 120 35.6 54 0 0.0 0.0
1,000 331 127 38.4 54 0 0.0 0.0
Gln 1 287 85 29.6 57 1 1.8 0.5
10 334 90 269 54 1 1.9 0.5
100 330 104 31.5 54 5 9.3 2.9
1,000 298 94 315 54 7 13.0 4.1
Glu 1 323 96 29.7 66 10 15.2 4.5
10 304 97 31.9 63 4 6.3 2.0
100 327 119 36.4 71 9 12.7 4.6
1,000 300 50 16.7 49 3 6.1 1.0
Trp 1 325 129 39.7 69 9 13.1 5.2
10 346 96 27.7 69 7 10.1 2.8
100 323 34 10.5 34 7 20.6 2.2
1,000 323 0 0.0 — - - —
CH 1 308 144 46.8 51 9 17.6 8.3
10 334 155 449 51 14 27.5 12.7
100 308 133 432 54 18 333 144
1,000 312 100 32.1 51 25 49.0 15.7

1) Amino acids were added to both callus induction and plant regeneration media.

2) A :number of anthers inoculated,
B : number of calli obtained,
B /A (%) : frequency of callus formation,
C : number of calli inoculated,

BHELZANAOBENELO % EBMLIHLTEL

HHEMTH -7 (Fig. 1BLU3) ,

(£B3) CHIZGInB L UTrp ¥ A S DbETIHEML 2%
Xid, CHOADFEMX &L HBL, WFhORXTH LR
TR AE < %5720 $$12. GIn1,000mg/1 & Trpl0 mg/t 3
7213GIn100mg/1 £ Trp100 mgN % M A &hETHRML 72 &
SIZEVBEIB O,

MY EBSERIE, TRTOROH NV AFEE L UH
WHEBMEEBICCHERML 72720, WFROKTHE
WEDE LN, T, AV AFEEE R Trp% 10 mgy/
BRMUZR, BLXUH NV ABE, HPEES RS OR

D : number of calli regenerating plants,

D /C (%) : frequency of plant regeneration,

E :number of regenerating calli per 100 anthers
inoculated (BD / AC X 100).

HIZGIn% 1,000 mg/RM L 2Ki2B VT, L hBWiEy
HESLEIBS N,

BR100#3 72 ) OHEBEBIMED L AR D 2 X
BLUA NV AFEEERIZGIn100. Trp100 mgN % . KEMEE
SLEEHIZGINI00 mg/1 & R AN L 7235842, CHO BahiRin
XEWB< o7z LML, —HTIE, AN AFEEH
CTrpZ 100mgNilsMN L 72X % &', CHOBMEMEK X b 1%
WEERTE S WL D0 R 507 (Table3) o
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Table 2. Effects of concentrations of various amino acids and casein hydrolysate on callus induction and
plant regeneration in anther cultuer of rice (cv. Reimet)

Amino!”  Concentration
acid (mg/1) A? B B/ A (%) C D D/ C (%) E
Control - 460 270 57.9 110 5 4.5 2.7
Asp 1 298 176 59.1 51 3 5.9 3.5
10 330 212 64.2 60 5 8.3 54
100 343 231 67.3 51 2 3.9 2.6
1,000 296 202 68.2 51 0 0.0 0.0
Gln 1 331 221 66.8 60 2 33 2.2
10 255 147 57.6 60 2 33 1.9
100 338 182 53.8 57 1 1.8 0.9
1,000 327 153 46.8 60 3 5.0 2.3
Glu 1 331 185 55.9 60 10 16.7 9.3
10 260 176 67.7 60 9 15.0 10.2
100 318 223 70.1 60 1 1.7 1.2
1,000 131 71 54.2 42 1 24 1.3
Trp 1 291 175 60.1 48 3 6.3 3.8
10 304 117 38.5 63 3 4.8 1.8
100 290 61 21.0 54 9 16.7 35
1,000 339 3 0.9 0 — — —
CH 1 263 139 52.9 45 8 17.8 94
10 298 214 71.8 51 4 7.8 5.6
100 302 196 64.9 48 6 12.5 8.1
1,000 165 81 49.1 45 26 57.8 28.4

1) and 2) See Table 1.
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Fig 1. Effects of periods of amino acid addition on the plant regeneration in anther culture of rice

(cv. Reimei).
1) ( ):+ = with amino acid,
— = without amino acid,
left = callus induction medium,
right = plant regeneration medium.

Table 3. Effects of combined additions of amino acids and casein hydrolysate on callus
induction and plant regeneration in anther cultuer of rice (cv. Reimei)

Concentration (mg/l)')

Gln Trp A? B B/ A (%) C D D/C (%) E
0 0 309 178 57.6 50 18 36.0 20.7
100 0 311 189 60.8 54 16 29.6 18.0
1,000 0 319 197 61.8 56 24 429 26.5
0 10 305 203 66.6 52 25 48.1 32.0
100 10 319 209 65.5 52 16 30.8 20.0
1,000 10 314 218 69.4 54 16 29.6 20.6
0 100 309 201 65.0 54 13 24.1 15.7
100 100 323 224 69.3 52 17 32.7 22.7
1,000 100 320 204 63.8 50 14 28.0 17.9

1) Gin : added to both callus induction and plant regeneration media,

Trp : added to only callus induction medium,

All media contain CH (callus induction medium : 500mg/l, plant regeneration medium 1,000mg/1).

2) See Table 1.

BY 5 alHENEF LTI DEEZORS, Lo
TEE2, 3TELS AL DOREH W,

A X DFFEERTIE, H NV AOHWEEF LS, »
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BHONTWE2Y EEBE2 L), 73 /8B L UCHO
WIS & B AEHESEROE b, FI2h L R FHiEs

WADFEIMIEELTHWAEZ EPHLM T, IH
LDOZENG, 4H%AFDHFERIZBVTE S \2HYE
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Casein hydrolysate

Fig 2. Plant regeneration from calli cultured on the media containing
casein hydrolysate at various concentrations (8 weeks after trans
- planting to plant regeneration medium, cv. Reimei).

Fig 3. Plant regeneration from calli cultured on the media with (+)
and without (—) amino acids (8 weeks after transplanting to
plant regeneration medium, cv. Reimei).

(a): tryptophan at 100mg/l,

(b):casein hydrolysate at 1,000mg/l,

left in label shows callus induction medium and right plant
regeneration medium.
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