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The Effect of Foliage Clipping on the Growth and the
Agronomic Characteristics, as Affected by its Time,
Degree, and Nitrogen Top-Dressing, in Rice plants.

Eun Woong Lee, and Yong Woong Kwon
Dept. of Crop Sci., College of Agri., Seoul Natl. Univ.

Pyong Ki Yim
Ansung Advenced Agricultural School

Summary

To investigate the effects of foliage clipping time, degree, and nitrogen top-dressing after clipping on the
growth and the agronomic characteristics, rice plants grown under ordinary, cultural practices were clipped
at the maximum tiller stage, 10 days prior to, and after that stage, respectively, with varying clipping, height,
as 0, 1/3, 1/2, and 2/3 of plant height. And nitrogen was top-dressed at the rate of 0, 2, 4, 6 kg per 10
are immediately after clipping. The variety used was “Jinheung”. The results obtained are outlined as follows:

1. Effect of clipping on the growth of rice plant: The subsequent growth was quite rapid during 10 days
after clipping, and resulted, on the whole, in nearly complete recavery of defoliation by 20 days after clipping.
a) Generally, the later the clipping time, the more growth accelerated. Rice plants clipped before the dif-
ferentiation of ear primordia nearly recovered the damage, and in certain cases exceeded non-clipped plants
in height. But the height of the rice plant clipped after the differentiation of ear primordia was somewhat
smaller than that of non-clipped.

b) Growth rate was rather rapid in the case of severe cutting, and the height of slightly clipped plants
was taller than that of non-clipped plants. However, rice plants clipped to the extent of 2/3 of plant height
did not fully recover the damage of defoliation compared to non-clipped plants.

¢) Nitrogen dressing was effective to rapid recovery of defoliation, the effect increasing with the increa-
sing amount of application.

d) Ear-heading was delayed in clipped plots, and this tendency was more apparent with later clipping time,
more severe clipping, and increased amounts of nitrogen application after cutting. The range was ¢ days at
maximum.

2. Effect of defoliation on the yield and its components of rice plants: The yield response to clipping
varied somewhat with its time, degree, and nitrogen application after cutting: yield increase of about 10%
and decreasement of about 25% at maximum compared to the control plot. Grain yield of most plots was
decreased.

a) Clipping before the differentiation of ear primordia did not much affect the agronomic characteristics of

rice plants. However, clipping after that growth stage decreased culm length, number of panicles, number



of spikelets per panicle, and maturing rate of grain to some extent. Consequently this treatment resulted in

derease of about 10% in grain and straw production in spite of increase in panicle length and effictive

tillering rate.

b) Slight  clipping decreased number of spikelets per panicle a little, and the yield of grain and straw

by 4-5%, although effective tillering rate was somewhat increased. With severe clipping, panicle length,

number of panicles, and number of spikelets per panicle decreased more, and the yield of grain and straw

decreased about 10%.

¢) Nitrogen dressing after clipping at the rate of 2 kg per 10 are was effective in increasing grain yield.

Nitrogen application over the rate of 4 kg per 10 are increased culm length, number of spikelets per

panicle, and straw production, but this decreased the maturing rate, and the 1,000-grains weight to some

extent and resulted in decrease of grain yield.
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Table 1. Degree of defoliation

. Plant height| Plant height immediately

Time of immediatey | after cutting of’ .
cutting off | before 4 cutting[+4 cutting |4 cutting
cutting off |(Slight) |(Medium)|(Severe)

July,2 47.9cm | 31.9cm{ 23.9cm | 15.9cm
July,12 58.1 38.7 29.1 19.4
July,22 67.9 45.4 | 84.0 22.7
Fig. 1. Degree of defoliation
Control Slight Medium Severe
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Table 2. The results of ANOVA for the yield and its components. (Figures are F-values)

Item Number : " -

Culm | Ear N?mber of spike-Maturing| 1,000 | Grain ‘Stgawt. Gra1:1/ ;htl;flfgiwe

Source of length | length |° eﬁ}'lsl lets per | rate gra}n}slt yield products- th' t' te ng

variance per hill | weig on strawwgt ra ,

Cutting degree (A) 25.63** 4.98%% 11.08** 7.13* | N.S. | N.S. | 7.10% | 24.19%% N.S. | 8.59%

ﬁ‘;;?i%“(aé‘j"“m 15.31%% 6.73% 3.80% | 8.22%% 10.03**| 3,75% | 8.33%% 6.20%% 13.60%% 5.16%"

Time of cutting (C)  |210.57%% 17.97%* 19.28*% 4.92* | NS, | N.S. | 15.10% 42.20% N.S. | 12.39%*

g AxB N.S 3.68%* N.S, N.S. N.S. N.S. 4,93%%  4,78% N.S. 2. 84*

g BxC 8.89%% 5.59** N.S. N.S. | N.S. 3.92% | 6.29%% 4.66%% 11.74%% 3, 17**
[

g AxC 18.74% 3.23* N.S. | 5.61% N.S. | NS. | NS. | 5.8* NS, |10.02%*
i AxBxC 2.02* | N.S. | N.S. | NS, | NS, | NS, | 2.25%| 3.36% N.S. | 2. 24%*
Table 3. Plant growth observed after treatments.

lem Plant height (cm) Number of tillers per hill
Time of cutting -
July, 2 July.12 July,22 July,2 July,12 July,22
Treat-
m?:lats Observed date July,12{ July,22 July,22IAug.1 Aug.1| Aug.11|July, 12| July,22| July, 22/Aug.1 |Aug.1 | Aug.11
Control N O | 54.1| 68.1| 72,8 |87.4|85.6| 98.6 | 16.5] 15.7| 18.3|16.3)16.3| 14.7
2kg| 57.5| 72.1| 72.6|86.9|87.7| 99.9 | 20.3] 21.2| 17.8|18.9|16.5] 15.3
4 | B58.9| 70.4} 74.4|89.7|85.3/102.2 | 18.3| 19.2| 19.7|18.2!15.1| 18.0
6 | 60.7| 73.0| 80.7|96.4|89.4|113.1 | 17.4| 19.9| 18.0|17.5 | 15.6 | 13.7
Slight 0 | 57.6 | 71.4| 71.4|84.782.2| 93.1| 17.0| 19.7 | 15.6|15.0 | 15.9 | 14.5
5 | cutting 2 | 60.0| 74.3| 72.5)87.2(83.6| 92.4| 19.1| 18.6| 16.1|14.9|15.4| 14.8
S | /3 4 57.6 | 71.2! 75.4]88.482.7]101.2| 18.7 | 16.8| 16.4|15.9 | 14.0| 13.9
% 6 | 59.4| 76.3| 78.0|94.5|852]105.1 | 15.5| 15.8| 15.9|16.8 | 14.4| 12.9
w |Medum No ! 553! 71.3| 66.9|83.1|75.8| 8.5| 16.5 17.6 | 16.7|15.9|15.1 | 14.5
—§ cutting 2 | 59.7| 72.0| 74.186.1|78.6| 945| 17.7| 16.7] 16.6 |15.7 | 15.8] 14.0
/2 4 | 583 71.4| 73.7{86.980.5| 99.4| 18.2| 17.3| 16.9|16.8 | 15.5| 14.4
6 | 60.7| 75.1| 78.2|92.7|81.4}104.2| 15.9| 15.8| 15.4|15.3 |14.3| 12.9
Severe N O | 53.3| 70.1| 65.4|79.1|72.0| 87.9| 14.7| 14.2] 16.9|16.1|19.2| 16.4
cutting 2 | 57.7| 72.2| 72.5(8.2|74.5| 87.9| 15.8]| 16.2| 18.2(16.8|16.4| 14.1
@/3 4 | 60.2| 75.7| 72.5|85.874.9| 96.2| 15.9] 18.0] 20.3)17.9]17.0] 15.0
6 | 57.3| 74.7| 74.5|90.3|76.4}102.2| 13.7| 14.0| 16.1|16.2|16.3| 14.8
;s;m Control { 57.8[ 70.9| 75.1]90.1(87.0]103.3] 18.1 19.0 | 18.4|17.7 ] 15.8| 14.1
1= .
S5 | Slight 58.6 | 73.3| 74.3|88.7|83.4] 99.2| 17.5 17.7' 16.0 | 15.6 | 15.1 | 14.0
3 .
£ 8 | Medium 58.5 | 72.4| 73.2(87.2|79.1| 96.4| 17.1| 16.8] 16.4|15.9|15.1] 13.9
Q Y=
& © | Severe 57.1| 73.2| 71.2|85.3 |74.4| 93.5]| 15.0 15.6i 17.8 | 16.7 | 17.2 | 14.8
— 83—



%’)?o.g Non-applied 55.1 | 70.3 | 74,4 83.6|78.9 91.6{ 16.2| 16.8| 16.9|15.8 |16.6| 15.0
g»og‘ézng/lOaapphed 58.7 | 72.6 | 72.9 (86.6|8L.1| 94.9| 18.2| 182! 17.1]16.616.2| 14.5
gj*g:x; " 58.7 | 721 74.0187.7|80.8| 98.7! 17.8| 17.8] 18.83|17.2|15.4| 14.1
Z5%e 59.5 | 74.8 | 77.8|93.5{83.1 106.1‘ 15.6 | 16.4 1 16.3 16.4\15,1 13.3
133

Table 4, Regrowth amounts after cutting treatments,

Item Plant height (em) Number of tiflers per hill
Time of cutting T
July,2 July,12 July,22 July,2 July,12 July,22

Treat- Duration after 10days | 20days | 10days [20days| 10days {Zodays 10days | 20days | 10days IZOdaysg 10days $20days

ments cuttmg
Control N 0 6.2 20.2| 147]2.3] 17.7]80.7] 15| 07]|—~07| ~7|—26a2
2kgl 9.6 | 24.2| 14.5!28.8| 19.8]32.0| 53|—6.2| 09| 20| 1.5| 0.3
4 | 11.0| 22,5 16.3|31.6 17.4{34.3| 33| 42| 40| 25| 0.0 |19
6 | 12.8| 25.1| 22,6 /38.3| 21.5[45.2] 24| 49| 1.0| 05| —0.1|-2.0
s |Slight No | 257 39.5| 32.7|46.0| 36.8|47.7| 2.0 4.7|—3.4/~4.0| 3.0| 4.4
< | cutting 2 | 28.1| 42.4| 33.8|48.5| 48.2 47.0! 41| 3.6|—08'—2.0} o0.4!-0.2
] 4 | 25.7] 39.3| 36.7149.7| 37.3(55.8| 3.7 1.8 07| 0.2]|—0.9—1.2
© 6 | 27.5| 44.4| 39.3|55.8| 39.8/59.7| 0.5] 0.8]—1.1 ——02 —1.3 |—2.8
§° Medium N o | 31.4| 47.4| 37.8 | 54.0 41.8(53.5| 1.5| 2.6 —zs,—31 —3.7 4.4
cutting 2 | 85.8| 48.1| 45.0|57.0| 44.6 60.5| 27| 1.7{—0.3 —1.2! 08!—10
4 | 34.4| 47.5| 44.6|57.8| 46.5 |65.4| 3.2 2.3 i 04| 0.7
6 | 36.8| 51.2| 49.1|63.6 | 47.4170.2] o0.9] 0.8 ——16—-17 —14}—2.8
Severe N O | 37.4| 54.2 | 46.0159.7| 49.3  65.2| 0.3|—0.8| —2.1|—2.9| 0.3 —2.5
cutting 2 | 418 56.3| 53.1/66.8| 51.865.2] 0.8] 1.2 1.3—0.1| 1.4/—0.9
4 | 44.3] 59.8| 53.1|66.4| 52.2|78.5| 0.9| 3.0 4.6{ 2.2 1.90~0.1
6 | 41.4] 58.8] 55.1|70.9| 53.7|79.5|~1.3| —1.0| —0.9 ,—~0.8 | 0.6 [~1.9
éga Control 9.9| 23.0| 17.032.0| 19.1 35.4! 3.1 40| 12} 0.5|—14|—3.1
£ | Slight 26.7 | 41.4 35.6)50.0| 38.0|53.8; 25| 2.7|—1.2|-1.6|—2.1|—3.2
£38 | Medium 34.6 | 48.5| 44.1{58.1( 45.1 |62.4| 2.1| 1.8 —0.8|—1.3|—2.1 |—3.3
5“5 Severe 412 57.3| 51.8|65.9| 51.7 | 70.8 0| 0.6|—0.605| 00 —2.4
Eag Non-applied 7.2 | 22.4( 1291221 7.3|2.0] 12| 1.8|—21|-32|—23}3.9
o £5| 2kgN10a applied 10.8 | 24.7 | 14.7|28.4 14.9|28.7| 3.2| 8.2 | 0.2|-03| 1.2/—05
FEZ| 4 " 10.8 | 25.0| 18.6 32.3] 15.0/33.9| 2.8, 28| 26| 1.5| 0.3]—1.2
;%“6% 6 1" 1.6 26.9) 20.736.4| 14.8|37.8, 06| 1.4|—0.7 —0.6| 0.5 —0.9
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Table 5. Heading date as affected by treatments
N-aplication Non-applied 2kgN/10a applied ‘ 4kgN/10a applied 6kg N/10a applied
Time of ‘
Dfegree' cutting July,2I July,12 July,22| July,2| July,12| July,22! July,2| July,12} July,22| July,2| July,12| July,22
of cutting
Control Augl4| Aug.14| Aug.14/Aug15| Aug.15| Aug.15 Augls Aug~l5l Aug.15Aug16| Aug.16] Aug.16
Slight 150,14 17| ,18  ,14) ,18/ ,18| ,18  ,16 ,18 ,19’ ,17
Medium 160,14 L1700 180,170,190 17,190 .17 .19 »16
Severe ,19 ,18 , 171,18 ,20 18,18 »14 , 17,20 ,141 ,17
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Table 6. Single effect of cutting degree on yield and its components
T i B e o5 Syt TS0 S| ST TG b eid G | S,
Degree of (c%n) (cm) Iper hilllts per |, (%) weight (g/8.32 on (g/3.|wgt. rate (%) index | index
cutting-off ear (g) m?)|3m?) (%) (%) (%)
Control 82.5 120.0 |13.3 I70.7 81.4 27.1 1,332 }1,735 76.0 75.7 100.0 | 100.0
Slight 82.8 |19.6 (13.6 68.4 |81.8 27.8 11,282 | 1,647 78.2 { 84.1 96.2 94.9
Medium 81.1 {19.6 |13.3 [65.0 [84.5 27.6 | 1,290 | 1,636 79.2 82.5 96.8 94.3
Severe 82.4 (19.6 |12.5 ‘63.8 87.1 28.5 | 1,204 | 1,497 81 2 r 75.0 91.4 86.3
F-Value 25.6%% 5 0411, 1%*71,3* | N.S. | N.S. | 7.10* |24, 9%* 8.6%* — —_
LS.D. .05 1.018 0.190, 0.499] 4.16 | — - 69.0 166.0 — 5,51 - —
.01 1.542) 0.288 0.755/ 6.30 | — — |105.0 |100.0 — 8.34 — —
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Table 7. Single effect of nitrogen application after cutting on yield and its components

Item ] ! ('No. of'l—\d—at_ti;-“‘l,ooo Grain | Straw [Grain Win g .| Grain | Straw

{1 CUIE’IEarth No. O{Spikel- ing grains | yield Iproducti-lgt./stra ‘?ﬁf:fit:lve yield weight
Nitrogen eng) e&i) Z?rﬁm ets per| rate | weight |(g/3.3 on(g/3.3)w wgt. r‘ate(Wg) index | index
amount(kg/100) | (™| (cm) per hillea, P copy | ) mm) | (%) %) | (%)

amc >/ 2 « ! ‘
Non-applied ,79,4 19.3 2.8 ;62.8 888 | 28.1 11,319 11,569 841 | 772 |100.0  100.0
okg applied 81,7 |19.3 [13.5 l67.4 84.2 | 28.2 (1,325 | 1,667 | 79.8 | 79.6 |100.5 106.2
4 applied ;81.7 19.6 113.3 66.8 81.8 | 20.6 | 1,273 | 1,662 | 77.5 | 78.1 | 96.5 106.1
6 applied 83.0 (19.9 [13.1 70.9 80.0 | 27.1 ' 1.192 |1.666 | 73.4 | 82.4 | 90.4 106.2
F-Value 15. 8™ 6.7%% 3.8%* 8. 2%%10.0* 3.8% | 8.33%% | 6.29%* | 13.6%% 5.2%% —
L.S.D .0511.107 | 0.312] 0.431] 3.32 | 3.50 | 0.792 | 62.0 55.0 3.52 2.94 — —
.01 11.504 1 0.424) 0. 586r 4.51 | 4.75 ] 1.077 | 84.0 )75.0 4.79 4.00 — —
Table 8. Single effect of cutting time on yield and its components

Item 'No. ofMatur- 1,000 | Grain Straw p-Grain W, . Grain | Straw

m ICUIS’II lEal;h Dizi's(’flspjkel_ ing grains | yield rroduction'gt. /stra Et:iflfleecrtilge yield | weight

Cutting leng) e(ncg) or hill[ets per| tate | weight |(g/3.3 |(g/3.3 |wwgt. rate(‘yg index | index
time | Com] Com)Per i ear | (o) | e | w[ T me)l () e8| ol | o)
July, 2 84.3 [19.5 [13.1 [64.6 85.3 | 28.1 [1,327 1,653 | 80.5 | 76.4 | 100.0 | 100.0
July, 12 84.5 19.2 [13.7 [69.1 |83.6 | 27.4 |1,323 | 1,717 | 77.6 | 80.9 | 99.7 |103.9
July, 22 75.7 119.9 [12.7 67.2 | 82.3| 27.7 |1,18L | 1,508 77.9 80.6 89.0 91.2
F-Value 211.*418,0%%19.3%% 3.9* | N.S.| N.S. | 15, 1%% | 42.3%* | N.S. 12.8%% _
L.S.D. .05 0.987 0.254 0.339] 2.86 | — — |6L.0 0.045 | — 2.01| — _
.01 ] 1.312) 0.338] 0.451] 3.80 { — — 80.0 0. 600 — 2.67 — —
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Table 9. Second order interaction in effective tillering rate (%)

N ;fit:canon Non-applied 2kgN/10a applied 4kgN/10a applied 6kgN/10a applied

of cutting - - |

Degree July, 2 July,12 [July,22 July, 2 July,12 | July,22 \July, 2|July,12 |July,22 (July, 2| July,12 | July,22

of cutting )

Control 76.3 | 77.4 76.6 | 65.6/] 79.4 83.2 |72.0/ 71.5 74.8 169.0| 76.8 75.6

Slight 68.6| 8.1 | 82.6 | 742 8.1 | 81.9 [77.1| 8.2 | 91.9 |85.8| 97.3 | 9.1

Medium 68.9 | 80.4 84.3 77.1 | 90.6 81.1 [ 79.7 82.5 84.7 [83.3{ 89.2 88.1

Severe 82.6 | 69.6 | 65.3 | 78.8 | 74.3 76.6 | 72.2| 65.8 76.2 | 84.6 | 75.9 74.5
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Fig. 2. First order interaction among factors treated in yield and its components.
Factor A: Degree of cutting, B: Nitrogen anounts applied after cutting, C: Time of cutting

0 : Control 0 : Non-applied 1:July, 2
( 1 : Slight f1 : 2kg/10a 2 : July, 12
I 2 : Medium \2 : akg/10a 3 : July, 22

3 : Severe 3 : 6kg/10a



Table 10. Second-order interaction in culm length (cm)

mation
Time Non-applied 2kgN/10a applied i 4kgN/10a applied 6kgN/10a applied
of cutting ‘ | | —
Degree July, 2| July,12 | July,22 | July,2 July,12 | July,22 July,2) July,12 | July,22 | July,2| July,12 | July,22
of cutting . | . ‘
Control 80.0 | 80.7 79.5 | 83.8 | 82.3 82.4 82.1] 86.3 77.9 | 85.5| 86.4 80.3
Slight 81.6 | 81.3 79.0 | 85.4] 84.5 80.9 84.7 | 85.4 78.9 | 87.9| 88.5 69.1
Medium 81.6 | 79.7 73.7 | 85.6 84._1 73.2 85.6 | 85.2 75.0 | 8.8 88.0 74.5
Severe 81.2 78.4 73.5 | 84.7: 85.2 68.6 87.6 | 84.3 69.5 | 87.6 87.1 67.2
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Thale 11. Second-order interaction in straw production (g/3.3m?2)
N application | 7 T - T _MAT— T

Time Non-applied 2kgN/10a applied 4kgN/10a applied | 6kgN/10a applied

of cutting _ - N o
Degree July,2f July,12 | July,22 | July,2| July,12| July,22 | July,2| July,12 | July,22 | July,2| July,12 | July,22
of cutting i
Control 1,554] 1,584 | 1,602 | 1,788] 1,740 1,860 | 1, 812’ 1,989 1,542 1 1, 536| 1,7¢8 | 1,572
Slight cutting 1,689 1,596 1,602 | 1,710 1,722 1,638 | 1, 554‘ 1,710 | 1,470 ; 1,578 1,86 1,275
Medium cutting | 1,500, 1,548 ‘1, 485 (1,749 1,449 | 1,440 1, 6861 1,716 1 1,542 | 1, 740l 1,802 | 1,548
Severe cutting | 1,464 1,272 | 1,290 | 1,692 1,548 1,344 | 1, 6801 1,644 1,212 | 1, 728“ 1,818 | 1,278
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Table 12, Secoﬁd-order interaction in grain yield (g/3.3m?)

N application .
Time Non-applied 2kgN/10a applied 4kgN/10a applied 6kgN/10a applied
of cutting J—
Degree July, 2 | July,12| July,22 | July, 2 | July,12 | July,22 | July, 2 Juyr,12| Juy,122 | July,2/July,12|July,22
of cutting
Control 1,362 | 1,876 | 1,350 | 1,494 | 1,418 | 1,392 | 1,410 | 1,326 1,247 | 1,032 1,021] 1,236
(100.0)| (101.0) (99.1)] (109.7) (104.1)| (102.2)| (103,5),(97,4)| (91.6) !(75.8) (75.0)(90.7)
Slight 1,493 | 1,478 | 1,183 { 1,338 | 1,476 1,092 | 1,206 ‘ 1,256] 1,248 | 1,142| 1,152 1,314
(96.2); (108.5)| (86.9)| (98.2)] (108.4)| (80.2)| (88.5)/(92.2)| (91.6) [(83.8)(84.6)!(96.5)
Medium 1,362 | 1,350 | 1,134 | 1,338 | 1,475 1,090 | 1,398 | 1,230 1,442 | 1,242 1,249 1,272
(100.0)] (99.1)] (83.3)| (98.2) (108.3)] (79.9)| (102.6|(90.3)! (105.9>((91.2)(91.7)|(93.4)
Severe 1,244 | 1,152 | 1,019 | 1,406 | 1,285 | 1,086 | 1,344 | 1,218] 944 | 1,319| 1,194 1,135
(91.3)] (91.9)] (74.8)] (103.2)| (94.3)| (79.7)| (98.7)[(89.4) (69.3) (96.8),(87.6)/(83.3)

Note: Figures in parentheses are indices
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Table 13. First-order interaction in grain weight

to straw weight ratio (%)

""" "Time of cutting N
) July, 2 July 12 July,22
N-application i o
Non-applied 88.0 | 89.8 74.4
2kgN/10a applied 82.5 83.9 72.9
4 " 79.9 71.4 81.2
6 " } 71.8 65.3 82.9
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