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RESPONSE OF WEEDS AND RICE TO CERTAIN
GRANULAR HERBICIDES*

W. L. Chang and C. P. Mao *

INTRODUCTION

Since 1964, a total of four weed control experiments have been conducted at the
Chiayi Agricultural Experiment Station in cooperation w.th The International Rice
Research Institute (Chang, 1965; 1968 ; 1969 ; 1971a). From these experiments useful
information has been obtained which has contributed greatly to the understanding of
problems related to chemical weed control for transplanted rice in Taiwan. As a result,
the acreage of rice field controlled with herbicides has increased rapidly from less than
500 ha in 1966 to more than 15,000 ha in 1970 (Chang, 1971b). This paper summarizes
results obtained from the fifth cooperative experiment conducted in the second crop of

1971,

MATERIALS AND METHODS

The experiment was conducted in the second (wet season) crop of 1971 at the Wan—
tien—li farm of the Chiayi Agricultural Experiment Station. The predominant soil type
of the experimental plots is clay loam. The surface soil has pH value of 5.2 and contains
2.6% organic matter. Chianung 242, a japonica variety, was subjected to 9 herbicide
treatments as listed in Table 1. Unweeded and handweeded treatments were also included
for comparison. The experiment was laid out in a randomized complete block design with
four replications. The plot size was 2x4 m and consisted of 8 rows. The plant spacing was
25x20 cm with approximately 5 seedlings being transplented at each hill. Fertilizers were
applied at the rate of 80,40,and 40 kg per ha for N,P,0;,and K,O, respectively.

Mixed seeds of Echinochloa crusgalli, Monochoria vaginalis,and Cyperus di f formis
were sown right after transplanting at the rate of 2—3 kg per ha to ensure uniform
initial weed densities in all plots. The response of weed and rice to herbicide treatments
" was rated by an arhitray visual scale of 1to 5at 19 days after transplanting and at panicle
initiation stage. Scale 1 indicates either excellent weed control or no rice injury and Scale
5,no control of weeds or complete kill of rice plants. Grain yield and several agronomic
characters were also recorded. Climatic data during the period from transplanting to 60

days after transplanting are given in Table 2.

1. Serial No. (Q) 546.
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Agronomist, The International Rice Research Institute, {or his kind supply of herbicide samples.



Table 1. Herbicide treatments.
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Treatment Formulation ‘ Rate of } Quantity of { Time of
Herbicide treatment concentration | (‘i{pgr}lﬁ(;azggve formulation ‘application
number ‘L (%) } ingredient) (kg/ha) J\ (DAT)
1 24—D IPE (G) i 3.2 [ 0.8 25 : 4
2 CP 53619 (G) s 10 2 | 4
3 CP 53619/24—D BE (G) f 33/167 | 1.0/05 % 4
4 Benthiocarb (G) 0 ‘ 10 10 | 4
5 Benthiocarb (G) +24—D IPE 10432 J 10405 | 104156 | 4
6 ca(z(gg (G) +24—D IPE (G) ! 75+32 |  075+05 10+15.6 4
7 C—288 (G) +24—D IPE (G)|  75+32 | 075405 | 104156 4
3 NTN 5006 [ 2,4—D IPE (G) \I 7.0/1.5 i 2.0/0.45 | 30 4
9 C—290 (G) +24—D IPE (G)‘ 7.5+3.2 | 0.75/0.5 10+15.6 4
10 Unweeded control : — : — ‘ —- “ —_
11 Handweeded control { — 1 — ‘{ — i —
IPE=Isopropyl ester. BE=DButyl ester. G =granule.
DAT = Days after transplanting.
Table 2. Climatic data during the early growing stages of the
second crop, 1971.
Rainfall i Number of ; Number of | Relative .ﬂ_iTemp‘eﬁrVature OC,*__»._,
Period . rainy | sunshine | humidity [ I
(mm) ‘ days | hours (%) Maximum | Minimum i Average
_ —t | !
July 25—31 121.6 4 02 72 320 | 255 { 28.8
Aug. 15 2875 | 4 i 19.0 73 32.0 234 ‘ 277
6—10 1277 2 6.0 65 32.2 24.5 ; 28.4
11—15 138 4 21.2 69 31.3 251 | 282
16—20 1.8 ‘ 2 [ 23.6 64 32.7 24.6 28.7
21—25 0 o 223 61 325 25.2 28.9
26—31 0 0 30,6 60 ; 325 | 251 28.8
Sept. 1—5 78.8 2 231 63 328 | 228 278
6—10 33 | 1 : 21.2 65 328 24.9 28.9
11—-15 782 | 1 153 67 320 53 28.7
16—20 261.0 i 3 A 4.7 81 28.3 23.6 26.0
21—25 58.5 ; 2 132 76 30.7 240 | 214
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RESULTS AND DISCUSSION

Response of Weeds to Herbicide Treatments :

As in the previous experiments, the experimental plots were infested predominantly
with broadleal weeds such as Monochoria wvaginalis followed by Cyperus dif formis,
a sedg: weed while population density of grassy weeds such as Eckinochloa crusgalli
was generally low. Wead control ratings made at 19 days after transplanting and at panicle
initiation stagz are shown in Table 3. The combination of granular C—288 and 2,4—D
isopropyl ester (IPE) gave the best control of weeds and that of C—285+2,4—D IPE
ranked second. Relatively good initial control of weeds was also obtained with the
combination of granular C—290 and 2,4—D IPE and NTN5006/2,4—D IPE, Single application
of granular CP53619,2,4—D IPE, and Beanthiocarb resulted in the poorest control of weeds
but CP53619/2,4—D butyl ester (BE) and Benthiocarb+2,4—D IPE provided considerably
better control of weeds, indicating that the inclusion of either 2,4—D BE or 2,4—D IPE
greatly enhances the weed control effect of CP53619 and Banthiocarb, also known as
Machete and Saturn, respectively. This finding would bs of great practical importance
to chemical weed control in the second crop of rice when high temperature is available

for the growth of weeds.

Table 3. Response of weeds and rice to herbicide treatments at early growing stages.

f Weed control rating ‘ Rice toxicity rating Rice growth at 40 DAT
Treatment == | | o | Plant height | Tillers per

’ 19 DAT | PIS | 19 DAT PIS e hill
1 ‘ 24 ‘ 3.4 1.0 ‘ 1.0 ‘ 71.0 133
2 21 | 3.0 0 1.0 ‘ 737 138
3 14 1.8 1.3 1.0 ‘ 722 14.6
4 1 25 34 1.0 0 71.7 14.5
3 15 2.2 1.0 1.0 1 732 15.1
6 1.2 1.6 1.0 w0 72.1 16.4
7 11 1.2 11 1.0 4| 16.1
8 1.6 2.1 .0 1.0 74.9 15.7
9 1.5 2.1 0 1.0 745 | 14.7
10 50 50 L0 | 0 07 115
11 1.0 1.0 1.0 1.0 73.9 16.4

DAT=Days after transplanting. PIS=Panicle initiation stage.

It should be pointed out that the experimental plots were reprepared for transplanting
one week after the initial land preparation because of the shortags of labors. Since weeds
already emerged when land was being reprepared, it was possible that few weeads floating

on the water surfacz bzcamez resstablished on the plots after ths transplanting. This
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means that there were already few weeds at 2—3 leaf stage when herbicides were applied
4 days after transplanting. The good weed control of C—288+42,4—D IPE and C—285+2,4
—D IPE in this experiment indicated that these chemical combinations possess excellent
weed control effect at both pre—and post—emergence stages. On the other hand, the
poor weed control recorded for granular CP 53619,2,4—D IPE, and Boenthiocarb under
the condition of this experiment clearly demonstrated that these herbicides could not
inhibit the growth of weeds at late post—emergence stage,even though they may have
good control of weeds at pre—emergence stage (Chang,1971a ; Chang and De Datta,1972
)« Granular Benthiocarb was applied at the rate of 1.0kg/ha ai in this experiment.
Apparently,this rate is too low to control weeds effectively at the post—emergence stage.
Response of Rice to Herbicide Treatments.

Rice toxicity rating made at 19 days after transplanting and at panicle initiation stage
are also given in Table3. It was observed that the growth of rice plants was slightly
inhibited by the application of CP 53619/2,4—D BE and C—2838+2,4—D IPE when rating
was made at 19 days after transplanting but rice plants recovered from the chemical injury
rather quickly and there was practically no trace of toxicity when rating was madz at
panicle initiation stage. The growth of rice plants was not affected by the rest of herbicide
treatments. Since low temperature tends to enhance the paytotoxicity effect of phenoxy
acid herbicides (Chang,1971a), it appzars likely that herbicide treatmaats in combination
with either 2,4—D BE or 2,4—D IPE evaluated in this experiment would be more toxic
to rice plants when applied in the first (dry season) Crop.

Plant height and number of tillers per hill recorded at 40 days after transplanting
revealed that the growth of rice plants was not affected directly by the application of
herbicides in the early growth stagz (Table 3). However, treatments with poor control of
weeds such as 2,4—D IPE, CP53619, and Benthiocarb were found to produce shorter rice
plants and/or less tillers per hill, indicating that the growth of rice plants may be
indirectly affected by severe weed competition.

Days to heading, plant height and number of panicles par hill measured at maturing
stagz as well as grain yields are presented in Table 4. It can be seen that poor control of
weeds in the treatments of 2,4—D IPE,CP 535619, Benthiocarb, and unweeded control
generally hastened the heading of rice and reduced thz plant haight as well as numbzr of
panicles per hill,resulting in the reduction of grain yields.The unwezded control gave the
lowest yield of 3,238 kg per ha which was 329 lower than 4,742 kg per ha produced by
handweed=d control. Granular 2,4—D IPE and Banthiocarb gave the second and third
lowest yields which were significantly lower than that of handweadad control.The highest
yield was produced by handweeded control while granular C—288+2,4—D IPE and C—285
+2,4—D IPE gave the second and third highest yields. Difference in grain yield among
these three higher yielding treatmeants was not significant.The high grain yiclds of these

treatments may be attributable to their good weed control effects.
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Table 4. Response of ricz to harbicid: trzrtmzats at lats growing stages

Treatment Days to Plant height‘ Panicles 1 Grain yield ‘ Index A " Index B
| heading (cm) | per hill | (kg/ha) (%) | (%)
1 55 105.9 11.8 3,794 c* 117 80
2 58 107.0 12.6 4,292 ab 133 91
3 60 | 110.0 13.4 4,411 ab 136 93
4 56 1074 127 4,016 be 124 85
5 59 109.7 134 4,338 ab 134 92
6 58 110.7 14.3 4,702 a 145 99
7 59 110.0 14,1 4,717 a 146 100
8 57 108.8 124 4,413 ab 136 93
9 57 109.9 13.1 4239 abe | 131 89
10 54 100.5 10.1 3,238 d [ 100 68
11 59 110.6 14.7 4,742 a 147 100

*Grain yields with letters in common are not significantly different from each other at the
5% level.

SUMMARY

The response of weeds and rice to 11 herbicide treatments evaluated at the Chiayi
Agricultural Experiment Station, Chiayi, Taiwan in the second crop of 1971 are reported.

Granular C—288+2,4—D IPE and C—285+2,4—D IPE provided the best control of
weeds. Good initial control of weeds was also obtained with C—290-+24—D IPE and
NTNb5006/2,4—D IPE,Granular 2,4—~D IPE, CP53619,and Bsnthiocarb gave the poorest
control of weeds, but weed control effect of CP53619 and Benthiocarb was considerably
improved when combined with 2,4—D BE and 2,4—D IPE,respectively.

Rice plants were not injured by the herbicide treatments but the growth of rice plants
was indirectly affected by weed competition in the treatments with poor control of
weeds. Poor weed control treatments also hastened the heading of rice and reduced the
plant height as number of panicles per hill of adult plants. As a result, grain yields of
these treatments decreased significantly. The handweeded control gave the highest yield
which was followed by C—283+2,4—D IPE, while C—285+2,4—D IPE ranked third in
its yield production. Difference in yield among these high yielding treatments failed to

attain significance.
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