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Physiological and Ecological Characteristics of Sugarcane
Field Weeds in the Ryukyu Islands
13.Effect of Weeding time of Torpedo grass ( Panicum repens
L.) on Early Stage of Sugarcane Growth™

Yukio ISHIMINE* *, M. A. HOSSAIN* *, Keiji MOTOMURA* * *, Hikaru
AKAMINE**, Seiichi MURAYAMA*** and Zuiko Koja**

Summary

A glass house pot experiment consisted of six treatments. For treatment A, only
one cane sett was planted in each pot. For treatment B, one pot was planted one cane
sett and two weed cuttings, one pot was planted one cane sett and four weed cuttings,
and one pot was planted one cane sett and eight weed cuttings with five replications.
Same procedure was done for the treatments C, D and E. For the treatment F, only
one weed cutting was planted in each pot. The experiment was carried out from 18th
May to 23rd December., 1992, at the experimental farm, College of Agriculture, Uni-
versity of the Ryukyus to study the effect of weeding time of Torpedo grass on early
stage of sugarcane growth to determine the proper weeding time of this weed infested
sugarcane field. Dark redish soil of pH 5.25-6.74, two-noded sprouted rhizome of
Torpedo grass. one-eyed sugarcane sett( F-160 ), compound fertilizer (N: P : K = 2.6
2 2.0 : 2.8), wagner pot (1/2000a) , organic phosphorus pesticide were used in the
experiment. The results were summarized as follows:

1. Early stage of sugarcane was up to 150 days after planting (DAP) and its
elongation rate was increased fastly from 60-90 DAP. On the other hand., Torpedo
grass was increased up to 150 DAP, but increasing was occured very sharply up to
120 DAP, it’s tiller increasing rate was highest from 30-60 DAP. So high competition
was occured up to 150 DAP between sugarcane and Torpedo grass in absorption of
plant nutrient.

2.Before weeding, cane growth was almost stunted and no tiller was come out for
the loose mat forming rhizome of the said weed. Early weeding always gave higher
plant length and early tillers as the period of weeding was prolonged that is reflected

more survalval of tillers and cane formation, ultimately resulted in higher cane

* Experimental results were presented at the VI Pacific Science Inter-congress,
1993, Okinawa, Japan
*x Agricultural Experiment Station, College of Agriculture, University of the
Ryukyus
*oxx Department of Bioproduction, College of Agriculture, University of the Ryukyus

Sci. Bull. Coll. Agr. Univ. Ryukyus 40 : 143~152 (1993)

143



144 Sci Bull. Coll. Agr. Univ. Ryukyus No. 40 (1993)

yield/unit area.

3.Stalk lenght, stalk diameter, stalk fresh (yield) weight, dry weight of stalk, dry
weight of green leaf and dry weight of root were highest in the weed free cane and
lowest in the unweeded cane. Weeding showed good effect on the yield parameters of
cane. Early weeding increased yield cotributing parameters as the weeding was pro-
longed that ultimate resulted in higher cane yield/unit area. Torpedo grass decreased
65-80% sugarcane yield compared to pure cane. On the other hand, weeding increased
19-134% yield compared to non-weeded cane, early weeding (30-60 DAP) gave
45-97% higher yield compared to late weeded cane.

4.The visual observation showed no rhizome in the mixed pots which were weeded
at 30 DAP, but at 60 DAP weeded pots showed 13% and 120 DAP weeded pots showed
100% of rhizome at final harvest.

Therefore, the results demonstrated that growth of sugarcane can be recovered to
satisfactory level either by removing weeds from the sugarcane field or by suppressing
the weed growth below economic injury level. For successful weed control and getting
higher yield in Torpedo grass infested field, sugarcane field must kept free from this
weed up to 150 DAP and first removal of weeds may be recomended within 30-60 days
after planting in all density of weed infested field such as cane + two weeds, cane +

four weeds and cane + eight weeds.
Introduction

Weeding in proper time is one of the important agronomic practices for obtaining higher yield of
crops. Competition between weed and crop for soil nutrient, or the fertilizer absorptivity of the weed
has been mentioned as one of the serious problems associated with crop yield reduction, and greater
weed response to higher levels of fertilizer application have been reported by many investigators
1.2.3.12.17.19)  pe long interval between planting and emergence, the slow seedling growth, the wider
row spacing, liberal fertilizer application at the planting and frequent irrigations during the early crop
season are the main factors which enhance weed population and their vigorous growth in the sugarcane
fields. It is thus very important to keep the weed free environment during the early growth stages of
cane crops4‘7‘9). Rangiah et al.ls) and Malavla et al? reported that sugarcane crop requires a weed free
condition up to 90 days from planting for realising it's maximum yield potential.

The loss in cane productivity due to weed infestation was estimated up to 75%"618) Noguchi et allV,
observed that in order to establish an economic and effective control measure for any competing weed
species, competition between crop and weed needs to be elucided particularly the suppression effect ex-
erted by weed on the growth of crop and vice versa. Torpedo grass (Panicum repens L.) is a serious
perennial weed of sugarcane fields in tropical and sub-tropical regionsls) .In Taiwan Torpedo grass is
found in almost all sugarcane field' . Recently, Torpedo grass has been indicated as a serious weed of
various crops in Okinawa®'® and BangladeshS) . This weed also infests a vast number of crops viz.

)

mustard, wheat, pulse, rice and jute8 , and is characterized by it's highly regenerative rhizomes for col-

onizing the fields and creating hazards to the cane growers causing a great economic losses every
years's'm. Therefore, the present investigation was initiated to study the effect of weeding time of Tor-

pedo grass on the early stage of sugarcane growth.
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Materials and Methods

A glass-house pot experiment was conducted from May 18 to December 23, 1992 at the experimental
farm , College of Agriculture, University of the Ryukyus, Okinawa, Japan. Dark redish soil (Shimajiri
mahji) with value pH ranges from 5.25 to 6.74 were collected from the experimental field and weed
seeds (rhizome) were collected from the fallow land of Nishihara, Okinawa. Sugarcane (Saccharum offici-
narum L.) variety F-160 was used as the test crop. Two-noded rhizome cuttings of Torpedo grass and
one-eyed sugarcane setts were used in the ex‘periment. Sprouted weed cuttings and sugarcane setts were
planted in wagner (1/2000a) pots according to the treatments on the 27th May, 1992. The experiment
consisted of six treatments where 15 pots were used for each treatment and followed by completely
randomized design. The treatments were as follows:

: Weed free cane.

: Weeding was done at 30 days after planting (DAP)
: Weeding was done at 60 DAP

: Weeding was done at 120 DAP

: Non-weeding cane.

e B o Bl w R @ Bl o < i -4

: Cane free weed (This treatment was taken for the study of weed growth’s character) .

For the treatment A, one sugarcane sett except weed was planted at the center of each pot. For
treatment B, one cane sett and two weed cuttings were planted in each pot, one cane sett and four weed
cuttings were planted in each pot, and one cane sett and eight weed cuttings were planted in each pot
with five replications. Same procedure was done for the treatments C,D, and E. For the treatment F,
one weed cutting except cane was planted in the center of each pot. Individual pots were fertilized with a
compound fertilizers (N : P: K =2.6:2.0:2.8) at 3.7kg/a during plantation following three top dres-
sings in the same rate. Organic phosphorus pesticide was applied two times for controling insects at 3
kg/10a when required. Monthly data on sugarcane growth viz. plant length up to top visible dewlap
(TVD), tiller numbers, stalk length, diameter and matter production were taken for sugarcane. Plant
lenght and tiller number were also recorded monthly for weed. For drying the working sample, an elec-

tric oven operated at 85°C for 48 hours and for leaf area measurement, leaf-areameter were used.
Results and Discussion
Seasonal elongation of stem up to TVD shown in

Fig.1l represented that sugarcane length was increased

sharply up to 150 days after planting and then it in- 200

creased a bit slowly. The elongation rate was increased & 123 ii
rapidly from 60 to 90 DAP and from 90 to 150 DAP, the g" i;g 11:)
elongation rate was almost similar in high level and after .:E lgz gg
150 DAP, a sharp decreased rate was observed (Fig.1). ; " 07
From Fig.2, it is evident that weed length was increased 3 2(‘: 2 gg
very fast up to 120 DAP, then remained almost % % 900“5 a;i? plannnf'o 180 2o

constant. On the other hand, the peak elongation rate of Fig 1 Graphical representation of sugarcane growth and development

A Elongation of stem. & Elongation rate

the weed was observed at 120 DAP and after that, it
showed a sharp decrease up to 150 DAP (Fig.2).

)

Mean elongation rate {(cm/day



146 Sci Bull. Coll. Agr. Univ. Ryukyus No. 40 (1993)

=

300 4 = ~ 50 105 8

a A A A = El <

= I & g

g 250 g ~ 40 04 §

ki ;3 & p 45

= @ 2 E

? 20 s Z 30 L 103 ¥

2 150 12 § 8 £

2 B £ 20 0.2 T

g 100 g [ 3

b} 1% g 3

3 g5 g g 10 0.1: §
g g

= = g

0 2 0 0.0 =

30 60 90 120 150 180 210 30 60 90 120 150 180 210

Days after p[anting

Days after planting
Fig. 2 Graphical representation of Torpedo grass growth and development

Fig. 3 Graphical representation of Torpedo grass Tillering and Tillering
rate
A Elongation of stem, A Elongation rate A Numbers of tiller, @ Rate of Tillering

Fig.3 showed that number of weed tillers were increased althrough the experimental period. But,
tiller increasing rate was maximum within 30 to 60 DAP (Fig.3).
Seasonal stem elongation up to top visible dewlap (TVD) of sugarcane was adversely affected by

weed infestation (Table 1) . The weed free cane grew rapidly throughout the growth period. But in the

Table 1. Effect of weeding time on stem elongation of sugarcane.

Treatments Stem elongation «m) with time (DAP)

Weeding Weed 30 60 90 120 150 180 210

schedule density

Weed free Pure cane 16 38 78 119 159 182 197
Cane+2weeds 14 33* 56* * 88* * 117** 138** 163*

30 DAP Cane+4weeds 15 36 66 97* 131* 153* 174
Cane+8weeds 11* 37 61%* 92** 123** 149* 170"
Cane+2weeds 16 32** 54%* 82%* 113** 126** 147**

60 DAP Cane+4weeds 10** 26** 55%* g9** 125%* 149** 169**
Cane+8weeds 11* 28* * 48* * 77** 114**  137** 155**
Cane+2weeds 14 35 57**  81** 113** 128** 146**

120 DAP Cane+4weeds 15 34 50%*  p4** 93** 115** 137**
Cane +8weeds 12 30*%*  42** g5e** 87** 107** 127**
Cane+2weeds, 15 32%*  50**  73**  104** 119** 134**

Non-weeded Cane+4weeds 15 34 54%*  73**  100** 115%* 120**
Cane+8weeds 13 31%*  44** 5o** 82*%* 94** 108**

Note: *, ** Indicates significance of differences between control and other treatments at 5% and 1%

level respectively (done by T-test) . DAP indicates days after planting.
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pots containing weed, cane growth was stunted before weeding. After weeding, cane growth was in-
creased sharply (Table 1). Final data for seasonal plant length showed that the weed free cane length was
increased significantly compared to non-weeded and partially weeded cane. Early weeding showed some
beneficial effect on sugarcane plant length compared to non-weeded and late weeded cane. The lowest
cane length of 108 ¢cm was recorded in non-weeded cane and the highest length of 197 ¢cm was recorded
in weed free cane which was significantly different. In weeded cane, 163-174 c¢cm at 30 DAP, 147-169
cm at 60 DAP and 127-146 cm at 120 DAP were recorded in the mixed pots respectively. Plant length
decreased due to the late weeding might be the caused for competition of plant nutrient. This supports
the results of Ishimine et al’’.

Table 2 showed that the sugarcane stem elongation rate was increased up to 150 DAP in all

treatments. But before weeding, elongation rate was almost stunted and after weeding, it increased

Table 2. Effect of weeding time on stem elongation rate of sugarcane.

Treatments Elongation rate cm/day) with time (DAP)

Weeding Weed 30 60 90 120 150 180 210

schedule density

Weed free Pure cane 0.53 0.73 1.33 1.37 1.33 0.77 0.50
Cane+2weeds 0.47 0.63 0.77 1.07 0.96 0.70 0.83

30 DAP Cane+4weeds 0.50 0.70 1.00 1.03 1.13 0.73 0.70
Cane+8weeds 0.37 0.86 0.80 1.03 1.03 0.86 0.70
Cane t+2weeds 0.53 0.53 0.73 0.93 1.03 0.43 0.70

60 DAP Cane+4weeds 0.33 0.53 0.97 1.13 1.20 0.80 0.67
Cane+ 8weeds 0.37 0.53 0.67 0.97 1.23 0.77 0.60
Cane+2weeds 0.47 0.70 0.73 0.80 1.06 0.50 0.60

120 DAP Cane+4weeds 0.50 0.63 0.53 0.47 0.97 0.73 0.73
Cane+8weeds 0.40 0.60 0.40 0.47 1.03 0.67 0.67
Cane+2weeds 0.50 0.57 0.60 0.77 1.03 0.50 0.50

Non-weeded Canet+4weeds 0.50 0.63 0.66 0.63 0.90 0.50 0.57
Cane+8weeds 0.43 0.60 0.43 0.50 0.77 0.40 0.47

Note: DAP indicates days after planting.

sharply. Stem elongation rate was not suffered seriously by Torpedo grass at 120 DAP because of mini-
mum growth as well as less competition of Torpedo grass. The table also showed the recovery for
elongation tendency of weed infested cane when they got proper weeding, but elongation rate at 150 DAP
in weed free cane was decreased naturally.

Effect of weeding time on tillering of sugarcane was shown in the Table 3. At 60 DAP, the monthly
observed data showed the tillers in weed free cane and in 30 DAP weeded cane. In weed free cane, num-

ber of tillers were increased with a high rate from 60 to 90 DAP. In weed mixed cane, almost no tiller
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Table 3. Effect of weeding time on tillering of sugarcane

Treatments Number of tillers/pot  with time (DAP)

Weeding Weed 30 60 90 120 150 180 210

schedule density

Weed free Pure cane - 0.4 1.6 1.8 2.2 2.6 3.2
Cane+2weeds - 0.4 0.6 1.0 1.8 1.8 2.2

30 DAP Cane+4weeds - - 0.2 0.2 0.6 0.6 1.0
Cane+8weeds - 0.2 0.4 0.4 1.0 1.0 1.8
Cane+2weeds - - 0.2 0.2 2.0 2.0 2.6

60 DAP Cane+4weeds - - 0.2 0.2 0.6 0.6 1.0
Cane+8weeds - 0.2 0.4 0.4 1.0 1.0 1.8
Cane +2weeds - - - - 0.2 0.2 1.2

120 DAP Cane+4weeds - - - - 0.2 0.2 2.0
Cane+8weeds - - - - 0.6 0.6 3.4
Cane+2weeds - - - - - - 1.4

Non-weeded Cane-+4weeds - - - - - - 0.4
Cane+8weeds - - - - - - 0.2

Note: DAP indicates days after planting.

was recorded before weeding up to 180 DAP. Perhaps, it was due to the loose mat formation character-
istics of the weed which may prevent the tiller outcome. At 180 DAP, Torpedo grass could not check til-
lering of sugarcane because of stunting growth of Torpedo grass. These results are in support with
Malavla et al.®’ and Ishimane et al*’ .

Sugarcane stalk length, stalk diameter, dry weight of stalk, dry weight of shoot, dry weight of
root, dry weight of top and dry weight of green leaf were highest in the weed free cane and decreased in
mixed cane as weeding were delayed (Table 4) .In weed free cane, maximum stalk length of 148 cm, dia-
meter of 2.22 cm, stalk dry weight of 183 g, shoot dry weight of 317 g, root dry weight of 104 g, top
dry weight of 35 g and green leaf dry weight of 51 g were recorded. Accordingly minimum stalk length
of 58 ¢cm, diameter of 1.50 cm, stalk dry weight of 34 g, shoot dry weight of 84 g, root dry weight of 49
g, top dry weight of 13 g and green leaf dry weight of 24 g were noted in non-weeded cane. Weed in-
festation decreased stalk length by about 45-61%, diameter by about 25-32%, stalk dry weight by about
62-81%, shoot dry weight by about 56-73%, root dry weight by about 48-53%, top dry weight by about
40-63% and green leaf dry weight by about 45-53% compared to pure cane. However, the reduction of
cane yield parameters due to weed infestation may be recovered satisfactorily to some extent by remov-
ing weed or suppressing weed growth. Weeding increased yield parameters compared to non-weeded
cane. Early weeding increased yield parameters compared to prolong weed infested cane. The table also
showed the only decreased top dry weight significantly in non-weeded cane. But some weeded cane

showed higher top dry weight than weed free cane which may be due to the loss recovery
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tendency by receiving proper weeding at final harvest.

Table 4. Effect of weeding time on the following parameters of sugarcane

Treatments Stalk Stalk Stalk dry Shoot dry Root dry Top dry Green leaf
length  diameter weight weight weight  weight dry weight
Weeding Weed density  (cm) (cm) (g/pot) (g/pot) (g/pot) (g/pot) (g/pot)
schedule
Weed free Pure cane 148 2.22 183 317 104 35 51
(100)  (100)  (100) (100) (100)  (100) (100)
Cane+2weeds 110** 2.20 159* * 263** 91 36 50
(74) (99) (87) (83) (88)  (103) (98)
30 DAP Cane+4weeds 123** 2.20 143* * 268* * 89 39 46
(83) (99) (78) (85) (86)  (111) (90)
Cane+8weeds 120** 2.02 139** 251%** 93 28 47
(81) - (91) (76) (79) (89) (80) (92)
Cane + 2weeds 105** 2.10 116** 223* * 87 34 47
(71) (95) (63) (70) (84) 97) (92)
60 DAP Cane+4weeds 120** 1.86** 108** 206* * 77* 33 46
(81) (84) (59) (65) (74) (94) (90)
Cane+8weeds 104** 1.84*%* gg** 190* * 91 28 42
(70) (83) (54) (60) (88) (80) (82)
Cane+2weeds 91** 1.76** 92** 182** 66** 31 41
(62) (79) (50) (57) (88) (89) (80)
120 DAP Cane+4weeds 90** 1.70** g7** 173** 60** 30 44
(61) (77) (48) (55) (58) (86) (86)
Cane+8weeds 74%* 1.62*%*  46** 115** 66** 23*%* 37
(50) (73) (25) (36) (64) (66) (73)
Cane+2weeds 82%** 1.66** 69** 140* * 54**  g1** 28* *
(55) (75) (38) (44) (52) (60) (55)
Non-weeded Cane+4weeds 83** 1.62** 68* * 139* * 54%** 24* * 31*%*
(56) (73) (37) (44) (51) (69) (61)
Cane+8weeds 58** 1.50** 34** 84** 49*%*  13** 24%* *
(39) (68) (19) (27) (47) (37) 47)
Note: *, * * Indicates significance of differences between control and other treatments at 5% and 1%

level respectively (done by T-test) . DAP indicates days after planting.
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pared to non-weeded cane and early weeding gave 45-97% higher yield compared to late weeded cane.

The table and all the figures showed that early weeding gave higher yield parameters. Early weeding
{at 30 DAP) enhanced the early tillering and were received enough time to turn in to millable cane, ulti-
mately resulted in higher cane yield.

The pots which were weeded at 30 DAP, showed no torpedo grass and no rhizome at final harvest
due to possible of the complete uprooted of weed, at 60 DAP weeded cane, few Torpedo grass rhizome
were seen in 13% pots at final harvest, and at 120 DAP weeded pots showed Torpedo grass rhizome in
100% pots at final harvest where complete uprooted was not possible due to the intermixing of roots of
sugarcane and weeds.

The weed free cane elongation rate was high up to 150 DAP and the weed elongation rate was in-
creased up to 150 DAP. Therefore, sugarcane field must kept free from Torpedo grass up to 150 DAP.
For controling Torpedo grass and as well as for obtaining higher yields, it is suggested from the experi-
mental results that the first removal of weeds are to be done within 30-60 DAP in all density of weed in-

festeted cane such cane + two weeds, cane + four weeds and cane + eight weeds.
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52, FREFNRFHI{TH A S30H BB (30DAP) ., 60H BERHIX (60DAP). 120H HBER¥* X (120DAP)
RO E KT ER L7 MRBRELTET Y F Y, N FEZTNEFNROBHKX 2T,

A, M HADSH30BEIC210H B T Py FE0REN | ER, EE, SO M FEORL

SFOMER T EME L7, F 70, REEAH 0208 BISEVIR) BEETO. FE X CORE,
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WE, EHE. "M FEOBERE, BELZAIEL., EHIIBREROFT, REL TWAMICER S
I A F OB TERFOFE LR/,

FORE, EXOLEREEEOSELEIMNIY b7 ¥ CTRHEMSH60~90A DA S (Fig.1). /»
A FETIZI20H T CTOMICHVEZR L (Fig.2)o $7-MF &L 1508 F CELOHENHL. 20
BREPDLRPLMRERLI. ThHLDZ NG, MEHOESHEHMFTHI508 F COMMICES
A ENEZONE, T/ Y FEDOHITFOIR, WTFRORIZBWTHRERIZEZRA O 2 d 572
A BRERICAON: (Fig.3)o L o TS FENY FIFEDMTFOERIHI L TW5DHEZ EHHE
SNz, EHIT, BRMFATORER. BERHISEET AICL722->T, YR EDER, ¥F, XH,
MEIELIRADL (Table 4), 72, EREXOINE (EE) 139 bV F VHHRXIZH~70% KA
V) RELBEEZRL (Fig.4),

—Fi. BERIINAAFECOBTEIREL TVEKRy bOEISIE, 30DAPTIE 0%, 60DAPTIZ13%.
120DAPTi3100% TH o 72T &M b, N4 FEDHTEIIHMMAE2S30BLFICER ESNLEEZ LN
A,

INOLDERBROERIZED, Y MV FECDEEFTNOEBBIVBREDRTEZRL TM FEOKRER
AR THL. Yo FECONEBEORAHB0ADSREICHMI0BLIERELL 25T ENL, NN
AFE2FKHR., 4FHR. SFHMIDOVTNRORIZBWTH, FifF%30% 5600 LN DOBREAEY) &
Bbhs,



