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Influence of Light Duration and Intensity on the Resistance
in Rice Seedling to the Brown Planthopper

WANG Maoging", WU Rongzong (WU Juag Tsung), ZHANG Liangyou
(South China Agricultural Universicy,Guongzhou 510642; ' Preceii address: Science and Technology

Association of Tlenzhou Kegion in Hionan frovince, Chenzhou Hunan Province,423000)

Abstract: As the rice seedlings were grown into the 3—leaf stage under unsuitable light condition, the
moderately resistant varieties lost the resistance and the resistant varieties exhibited a decline in
resistance.This decrease in resistance might be induced by these factors: (1) The growth vigour and
compensatory ability of plants became weaken; (2) The tolerance in moderately resistant varieties
lost; (3) The nonpreference in resistant varieties disappeared.The light condition did not affect the
antibiosis,as demonstrated by the fact that the amount of honeydew excreted,survival and development of
BPH nymphs fed on the resistant varieties showed the same level between the light
treatments.However,before or after infestation when the seedlings were grown under a suitable light con-
dition,the decrease in resistance could be prevented.When the plants were grown under weak light,resist-
ance at the 4—leaf stage was higher than at the 2-leaf stage.
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Table 1. Damage rating of rice varieties grown under different light conditions

B gag BT 24 h R OEECK / #)
Damge rating” Numbers of insects per plant at 24h after
infestation?

10000 lux. 15000 lux, 10000 lux, 10000 lux, 15000 tux 10 000 lux,
4 h/ day 4 h/ day 8 h/day 4 h/day 4 h/day 8 h/ day

Variety

TNI1(S)” 9.0a 90a 90a 3.07a 2.73 ab I8¢a

BE2S5 9.0a 76a 36b 3.00a 3.56b 3.67a
Baoxuan2(MR)

B/a 78—2-1 90a 9.0a 30b 2204 2.60b 5.67a
Fubao 78—2-1(MR) g

IR 26(HR) 50a 6.3a 1.0b 2.20a 2.56b 1.93b

ASD7 (HR) 50a 3.6ab 1.6b 235a 193b 290 b

DEETHNER RS E R RE 2 E(DMRT,P>0.05).

Means i a row followed by a common letter are not significantly different at 5% level by DMRT(Duncan’s mul-
tiple range test).

P FTHBE HIEF BE R RERFBEDOMRT.P>0.05).

Means in a column follgwed by a common letter are not significantly different at 5%level by DMRT.

3)S = & i (Susceptible); MR = s fii(Moderately resistant); HR = #ii(Highly resistant).

+ 2 BRAFNR)EEE)ETTIER RN

Table 2. The expression of resistance affected by short / weak light conditions before or after infestation

88 &1t Light condition” 32248 %)) Damage rating?
Hh il . i%.'hfﬁ - TN 1 a%2s  EET78-2-1 IR26 ASD7
Before infestation After infestation Baoxuan2  Fubao 78-2-1
HE—%
15000 x 4 15000 x 4 90a 7.6a 9.0a 63a 36a
5000 x 8 5000 x 8 9.0a 7.6a 83a 56a 30a
7000 % 8 7000 % 8 90a 7.0a 6.3 be 36b 30a
5000 x 16 5000 % 16 9.0a 7.6a 7.0 ab 1.6 be 1.6b
7000 x 16 7000 16 9.0a 3.0c 43¢ 1.0c 1.0b
BHATAE
15000 x 4 7000% 16 9.0a 43b 6.3 bc 30b 30a
5000 x 8 7000 x 16 90a 5.6 ab 43¢ 30b 30a
7000 x 8 7000 < 16 ) 90a 50b 43¢ 30b 30a
5000 16 7000 x 16 9.0a 3.6 bc 36¢c 30b 1.6b
BAHEARR
7000% 16 15000 x 4 9.0a 56b 7.0a 36b 2.3ab
7000 16 5000 8 9.0a " 30c¢ 3.0¢ 1.0c 1.0b
7000x 16 7000 % 8 . 9.0a 3.0c 3.0c¢ 1.0c 1.0b
7000 x 16 5000 x 16 90a - 30c 30c 1.0c 1.0b

1)t HE 58 B (lux) x S B8 #. Light intensities (lux) X Hours of light duration per day;
P FTNRE MR FRE R ERA B (DMRT,P>0.05).

Means in a column followed by a common letter are not significantly different at 5%level by DMRT.
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Table 3. Effect of light condition on the resistance of plants in different seedling stages

HEUBR 2 K 2 TS ZEGH

Light condition_ Leaf age of tested Damage rating

of planting seedling TNI 225 i 7821 IR26 ASD7

Baoxuan2  Fubao78-2—1

7000 lux.8 h/ day 2 9.0 a 70 a 70 a 30 a 3y a
4 9.0 a 36Db 50b 1.6 b 1.6 b

7000 lux,10 h / day 2 9.0 a 83 a 7.6 a 30 a 1.0 &
4 9.0 a 30D 30b 0 b 10 b

15000 lux,10 h / day 2 9.0 o 6.3 a 63 a 3.0 a 1.0 b
4 9C a b 1.0 b

30 b 36 Db 1.0

DEATHBRE R F B R s Z R A BEFDMRT.P>0.05).

Me=any 10 a column followed by a common letter are not significantly different at 5%level by DMRT.

F4 FEARBEONERDSAEERERHIXR

Table 4. Relationship between resistance and plant growth vigor in different light intensities

P Je RRbFE EEEH  HHkEE Witk T & kY BB
Variety Light treatment Damage Plant height Plant dry Overgrowth
rating (cm) weight(mg) Yate No.leaves
TNI ¥ Shaded” 9.0 a 19.68 £0.22 17.40+ 0.31 1.14 £ 0.02 2.1
’ X Unshaded 9.0 a 30.36 £ 0.37 39.361:0.86 0.78 £0.01 3.1
BE25 MEJ: Shaded 6.3 a 23.28+0.41 16.18 £ 0.43 1.46+0.04 2.1
Baoxuan 2 AUES Unshaded 3.6 b 32.84+0.51 33.80+1.01 0.99+0.002 3.1
#WE 78-2—1 Mt Shaded .90 a 22.24£0.26 14.93+0.40 1.51£0.04 2.1
Fubao78-2-1 A Unshaded 3.0 b , 32.47£0.39 35.08+0.90 0.94+0.02 3.1
ASD 7 ¥E ¥ Shaded 43 a 32.27£0.44 23.60+1.02 1.33+0.03 2.1
ANEF Unshaded 1.0 b 41.48+£0.77 5429+ 1.44 0.77+0.001 2.1

DGR A AT fE ZonlE — SRR R B Z 7S B A (DMRT,P>0.05).

Means in a column followed by a common letter are not significantly different at 5% level by DMRT be-

tween two light treatments in the same variety;

(2 A SRS LA 2 Rl 3 O B AR 0895 75%.

Shaded by nylon screen causing the light intensity reduction of 75% as compared to natural light condition;

Q)RR = kS EJER) / MR T HER).

Overgrowth rate = Plant height{(cm) / Plant dry weight(mg).
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Table 5. Effect of light condition on the tolerance ¢7 varieties
A B b it gl ZEgH? BkRE AR EUE=--57 ) 5w
Variety Taght treaimer.: Damage Functional plant The linear regression
rating loss index equation
TN & X Shaded" 7.0 a 85.65 a A Y =—5.83+1.25X
AEK: Unshaded 74 a 89.54 a A, Y =-3.35+0.73X
%2 B Shaded 7.0 a 86.41 a A Y =—8.33+1.50X
Baoxuan 2 A Unshaded 34 b 5570 b B Y =-0.97+0.32X
W 78-2-1 ¥t Shaded 7.0 a 83.79 a A Y =-7.00+1.37X
Fubao78-2-1 AV % Unshaded 38 b 60.11 b B Y =-1.64+0.38X
ASD7 M Shaded 14 a 3405 a B Y =0.33+0.10X
A5 Y Unshaded 1.0 a 3882 a C Y=1

1 FE AL B AR LA 20 Wk 2 F A SR L 55 75%.

Shaded by nylon screen causing the light intensity reduction of 75%as compared to natural light condition.
BB FIRA NE T AR S FoRF— R BB BE L8 R S 7 BHRE % % R [F — 6 B AL B 5 R R
L ZE R A EF (DMRT,P>0.05).Means in a column followed by a common small letter are not significantly

different at 5% level by DMRT between two light treatments in each variety,and means in a column followed

by a common capital letter are not significantly different between tested varieties in the same light treatment.

3)YY—2FEH B Damage rating; X—4bF K Test days(>6).

F6 AMACEAFMERENRIN

Table 6. Effect of light condition on the amount of honeydew excreted by the brown planthopper .

- TEUL A BE TR (K2 /5 )
HPRAE RO R Area of honeydew excreted(mm?®/ 5 females)
Light condition R Py
. % 2 5 78—2-1
of planting TNI IR26 ASD7
Baoxuan 2 Fubao78-2-1
5000 lux,8 h/ day 1164 a A 313 bc A 658 b A 16.5 ¢ A 53c A
5000 lux,16 h/ day 1352 a A 68.8 b A 46.6 bc A 88 c A 126 ¢ A
7000 lux.8 h/ day 102.5 a A 250 bc A 748 b A 188 ¢ A 156 c A
7000 lux,16 h/ day 100.0 a A 304 bc A 60.6 ab A 120 ¢ A 72 c¢c A

DEEERA /NS FHMHEE R THETRMA R AT BMEE KR T LB L RERADE

(DMRT,P >0.05).

In a row (small letter)and a column (capital letter),means followed by a common letter are not

significantly different at 5%level by DMRT.
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Table 7. The survival and development of brown planthopper fed on the plants grown under different light conditions

R M PR KOG B A 1 EdEERes)") FRRE)LFE(%)
Variety Light condition Nymph Percentage of insects(%)
of planting survival = pu A Ry N
(%) 3—instar 4—instar S5—instar Adult
TNI 5000 < 8 94 a A 0.0 8.0 55.3 36.6
5000 % 16 98 a A 0.0 16.0 2.3 55.7
7000 x 8 100 a A 0.0 2.0 65.0 320
7000 x 16 96 a A 0.0 0.0 1€.7 83.3
Bx2 % 5000 % 8 80 ab A 0.0 7.5 44.5 48.0
Baoxuan2 5000 x 16 50 b A 0.rn 7.3 48.5 44.2
7000 X 8 82 b A 0.0 17.9 55.4 26.7
N0 16 84 ab A 0.0 2.5 40.2 57.3
IR26 5000x 8 78 b A 2.8 57.7 27.1 12.4
5000 % 16 70 b A 0.0 534 29.2 17.4
7000 x 8 82 b A 4.7 36.3 39.1 19.9
7000 x 16 74 b A 0.0 41.5 38.5 20.0
ASD7 5000 x 8 74 b A 2.5 42.3 44 .4 10.7
5000 x 16 72 b A 5.0 72.9 13.2 7.8
7000 % 8 80 b A 17.2 53.4 16.9 12.5
7000 % 16 78 b A 0.0 418 47.3 10.9

DEAE R R A /NG FREEE &R R — IR R BB, K B R E A R R Rl - - R IR AL BE A] L 4

E R EDMRT,P > 0.05).

In a column means followed by a common small letter are not significantly different at 5%level by DMRT

between varieties in the same light condition.and means in a column followed by a common capital letter are

not significantly different between light conditions in the same variety.
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