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Abstract: Indica rice (Oryza sativa L.) varieties Yuexiangzhan, Yuefengzhan and Japonica rice (Oryza sativa L.)
998, 999, Bijing 38, which were treated by high hydrostatic pressure, as well as their mutants (Yuebianchang,
Juwuba, Yuefengyabian 1 to S, and Bixian ), were used to study the effect of high hydrostatic pressure on the
growth and agronomic traits of rice. The seeds of all varieties were soaked for 10 h at room temperate, then treated
under 75 MPa for 12 h after the seeds germinated. The results showed that the plant height, panicle number of M,
population of Yuexiangzhan and 998 increased obviously compared with the control, but no marked difference
was observed in traits of Yuefengzhan, 999, and Bijing 38. Many traits including plant height, panicle number,
grain pumber per panicle, grain length and 1000-grain weight of Yuebianchang and Juwuba from M, to M, were
different from the control, and all of the traits among M,, M, and M, were stable. Plant height was segregated in M,
population of Yuefengyabian 1 to 5 except Yuefengyabian 2. Some mutants with larger grain and/or longer awn

WK B ¥ :2002-06-27  §£% H ¥ :2002-09-11 were found in M, population of Yuefengyabian 4.
E2WA: AR HRFERS (30070426) ; B EBRE ST A M Plant height, panicle length, grain length and grain
BAFRHEAERFFRERAY A (G1998010100)

%5 number per panicle increased significantly in M, to M,
* JHifl{E ¥ Corresponding author of Bixian compared with Bijing 38, but seed setting
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percentage and 1000-grain weight obviously decreased. Twin or trine seedlings were observed from one seed when

the treated seed of Yuefengzhan germinated in plate. This results indicate that high hydrostatic pressure not only
influences rice growth and development, but also induces mutation.
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Table 1 Effect of high hydrostatic pressure on agronomic traits of first generation of rice

- 3-1 RN

AR TEE FRE
Plant height Effective Grain number Seed setting 1000-grain
(cm) panicles per panicle percentage (%) weight (g)

B % 5 Yuexiangzhan (Control) 81.0+6.1 9.6x1.5 142.3+14.0 87.710.05 18.13+0.06
B E A 8% & Treated Yuexiangzhan 86.4+3.6* 12.2+1.6* 149.7£19.3 84.2+0.03 18.03+0.03
8% 5 Yuefengzhan (Control) 89.032.2 11.810.9 160.6x18.6 89.3+0.06 21.30+0.09*
IR 47 8 = [ Treated Yuefengzhan 86.6+3.1 11.0z1.0 162.5x17.2 88.6:0.04 19.2610.04
998 (Control) 52.210.8 154123 47.413.8 88.1+0.03 28.0310.02
B FE AL B 998 Treated 998 55.8+1.9* 17.212.6* 44.21+2.6 90.7+0.05* 27.7310.06
999 (Control) 68.211.5 12.722.1 772175 89.0+0.04 26.20+0.06
R EA-E 999 Treated 999 66914 10.0x12 81.3+108 88.0+0.11 26.60+0.02

* TR P<0.05 )KEHEEER Significant difference at 5% level
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Table 2 Main agronomic traits of stable mutation lines
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W R % UL FRE

Plant height Effective Grain number Seed setting 1000 -grains

(cm) panicles per panicle percentage (%) weight (g)

B & Yuexiangzhan (C) 81.016.1 9.6x1.0 142.3£21.6 84.66:0.05 18.1320.05
B3 K Yuebianchang 95.413.6%* 7.6x1.2* 175.1z16.0* 72.7£0.07* 19.5310.06*
E X Juwuba 104.213.1%* 7.4x1.3* 263.5+23.5** 76.410.07 24.20+0.04¢*

B £ 5 Yuefengzhan (C) 89.0:2.6 118110 160.6x12.2 89.3x0.08 21.30x0.02
BEEF 2 Yuefengyabian 2 9411.9* 12.2+1.2 165.3+10.6 88.6+0.04 23.05+0.05*

Hf§ 38 Bijing 38 (C) 93.813.6 8.311.1 125.218.6 98.7+0.01 26.80+0.08
Y4 Bixian 98.8+2.6* 8.0+1.0 207.4+£23.5%* 87.120.02¢ 21.05+0.05*

C=Control; * FR7 P<0.05 K FHEFER Significant difference at 5% level; ** F|7R7E P<0.0] kP HIBEEES
Sigmificant difference at 1% level; 38 4 [7] The same for Table 2
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Table3 Segregation of mutant Yuefengzhan in plant height after treatment by high hydrostatic pressure

Bk 43518 . Segregation
Total individuals Fei5 A (om) B & B HR I %
Range of plant height No. of individuals % of total plants
B HHE) 252 EHERS. EKBF—, 252 100
Yuefengzhan (Control) ¥ 3 E 7 89.5cm
wEEF L 94 78-85 30 32
Yuefengyabian 1 90-98.5 75 80
102-109 9 10
WEET3IE 252 78-85 37 15
Yuefengyabian 3 130-140 210 83
145-165 5 2
BEEFIS 252 98-104 238 94
Yuefengyabian 4 110-120 9 4
. 120-122 5 2
wEEFEs S 105 86-96 99 94
Yuefengyabian 5 100-107 6 6
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Table 4 Comparison of grain traits among mutants

R (mm) R (mm) x/® FRE ()
Grain length Grain width Length/width ratio 1000-grain weight
W35 Yuefengzhan (Control) 9.56+0.09 2.69+0.03 3.5510.05 26.210.41

WEEZ 4 8 Yuefengyabian 4
A3 7 ¥k Mutant with large grains

9.6210.10
10.16+0.10**

2.79+0.02
3.51x0.08*

3.45+0.02
2.8910.04*+

26.4+0.05
39.5£0.60**

* ** [5132 2 The same as in Table 2
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Explanation of plate
Plate I
A. Change of grain form of stable mutant induced by
hydrostatic pressure. 1. Yuexiangzhan (Control);
“Yuexiangzhan” (M,); 3. Juwuba; 4. Yuebianchang.
B. Grain form of mutant found in M; of Yuefengyabian 4.

1. Yuefengzhan (Control); 2. Yuefengyabian 4; 3. Large-grain form;
4. Long-awn form.

high
2. The treated

C. Gain form of indica-tendentious mutant in Bijing38 population.
1. Bijing38; 2. M, of Bixian; 3. Bixian.

D. Male sterile germplasm found in M; of Yuefengyabian 5.
1. Male sterile germplasm; 2. Yuefengyabian 5.

E. Change of spike type of Bixian in Bijing38 population.
1. Bixian; 2. Bijing38

F. Twin seedlings and three seedlings observed in “Yuefengzhan”
seed treated by high hydrostatic pressure. 1. Single seedling; 2. Twin
seedlings; 3. Three seedlings.
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See explanation at the text

R 1
Plate I
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