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EVALUATION OF RICE GENOTYPES AND THEIR RESPONSE TO
DIFFERENT HERBICIDES IN ONION/RICE AND WHEAT/RICE
CROPPING PATTERNS OF LOWER SWAT

Mussarat Y. Khattak, Khan Bahadar Marwat' and Albert Munting?

Abstract

Two experiments were conducted in ‘Kharif® of 1992 at farmer’s fields at
Mingora, Swat on evaluation of rice varieties, viz., Rasmati-385, J-P-5 and
Swat-1, subjected to five weed controf treatments, Saturn 931 (thiobencarb)
@ 2 Kg attha, Butacide SOF.C (isoproturon) @@ 2 Kg aitha, Basagran 481,
{hentazon} (: 2 Kg aitha, Machete 60EC (butachlor) @ 1.2 Kg aitha and
a Weedy Check. The varieties and treatments were arranged in fuctorial way
using RCB Design. One of the experiment was conducted on a field which
had wheat while the other on a field having onion as ‘rabi’ (winter) crop.
Total grain yield and 1000 grains weight was significantly affected by
Cropping pattern, varieties; cropping pattern by vareties interaction and
effect of herbicides way also significant for 1000 grain weight. With onion
hased cropping pattern, total grain yield and 1000 grain weight was higher.
Among the varieties, J-P-5 had a higher grain weight, followed by Swat-1
and Basmati-383, respectively. Among the herbicide treatments, 1000 grain
weight was reduced with butachlor, the other treatments at par with each
other, thiokencarb making transition between the former and the other
treatments. As a whole the effect of weed control treatments was not
significant on yield. Total crop biomass was also higher in onion based
cropping pattern; amony the varieties, Basmati-385 yielded higher followed
by J-P-5 aund Swai-1, respectively. Averaged over varieties and herbicide
treatments, lodging was significantly higher in wheat based cropping pattern;
among the varieties, J-P-5 lodged most followed by Swat-1, whereas no
lodging waus ohserved in Basmati-385; the height of the varieties also ranged
in the same sequence. Days to 509 flowering and maturity was not affected
by cropping pattern and treatments. Basmati-385 took longer to 50%
flowering and maturity followed by J-P-5 and Swat-1, respectively. Panicle
length and sterility was not affected by cropping pattern and weed control
treatments, however, among the varieties, Basmati-385 had longer panicles
and more sterility followed by Swat-1 and J-P-5, respectively, Grains
numberpanicle was higher in Basmati-385 followed by J-P-5 and Swat-1,
respectively. Averaged over weed control treatments, Basmati-385 showed
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19.67% injury followed by Swat-1 having 17.33% injury while 1-P-5 had no
sign of herbicide injury. Among the weed control treatments, soproturon
caused 30.83% injury on the average, followed by butachlor (14.72%) and
thiobencarb (12.78%). Weed infestation in mid and late-seuson was more
in wheat-based compared to onion based cropping pattern. Herbicide treated
plots had significantly less weeds compared 1o control plots, however, there
was no significant difference among the herbicides themselves.

introduction

Ricce is an important *Kharit' crop of Pakistan, ranking second to wheat as a staple food.
Rice has gradually moved to occupy a pre-dominant position in agricuitural cconomy of
Pakistan. Dcpending on crop varicty and climatic conditions, 9-63 % losses have been
reported in rice yicld from weed competition in the Indian sub-continent (Ahmad ang
Majid, 1975; Ahmad et al,, 1977; Ghauri et al,, 1979; Bhargavi and Reddy, 19%); Misra
and Singh, 1089; Zafar, 1989). Yicld reduction due to weeds has been estimated as 40
of the total produce in lower Swat {(Rosh and Syed, 1986). According to Agricultural
Statistics of Pakistan for 1986-87, arca under rice was 21,000 hectares or over 10% of the
total cultivated arca of Swat district. Traditionally, wheat and onion are the major ‘rabi
crops of this arca, followed by rice in Kharif scason. This valley is an important onjor
growing arca and accounts for about 64% of the onion production in NWFP. Within 2
span of about five years trom 1986 to 1991, arca under onion has increased from 100(
to 3000 ha, mainly replacing wheat in the arca (Nicuwkoop, 1990, Nicuwkoop anc
Hussain, 1991).

In lower Swat, two cropping sequences, viz., Rice after onion and rice after wheat arc
predominant. The later one has been followed for many years, however, rice after onion
is beeoming more common recently. But along with such a shift in the cropping pattern.
there are certain problems associated with, For example, wheat is harvested in May/June
while onion is harvested in Junc/July, as a result lesser time is available for onion farmers
to get the field prepared for rice transplantation. Therefore, poor land preparation aftes
the harvest of onion results in increased weeds' problem in rice (Defoer et al 1992)
Weeds are much more cfficient at normal fertility leve! to consume more nutrients thar
the crop (Ahmad ct al., 1977). And this problem is more of a concern that farmers are
not aware of herbicides that can control weeds in rice. Some of the rice varieties are
susceptible to certain herbicides (Hassan, 1992 Hassan ct al., 1993), therefore, sounc
recommendations should be based on performance of different rice  varieties
rccommended for the arca against the rice herbicides.

About 90% farmers of the lower Swat use Tribunil (methabenzthiazuron), a sclective
herbicide for sclective weed control in onion. As such herbicide is slow on grasses and
scdges, therefore, abundance of such weeds late in onion season become a big problen
during rice scason. Resultantly such differences in cultural and management practices ha
made the weeds’ problem in rice rather worse (Marwat et al,, 1992).
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Three rice cultivars viz,, J-P-5, Basmati-385, and Swat-1 are the recommended varietics
and found on the farmers’ ficlds frequently,. However, no data is available for
comparative performance of these varicties under the two cropping systems, the onion-
rice and wheat-rice. Morcover, farmers are willing to use herbicide for weed control in
rice, therefore, there performance under various herbicides, {registered and candidate
oncs) need to be tested before making any recommendations to the farmers (Marwat ct
al., 1992). Morcover, rice is one the few such crops where varictal differential
susceptibility to various herbicides has been identified, is intensively under investigation
(Street and Snipes, 1987, Smith 1974; Clay and Oclke, 1988; and Smith 1988), but day
to day introduction of new varictics has made such problem more complex than ever
betore. Keeping in view these facts, a study was conducted to evaluate rice varieties,
adapted to the lower Swat under the two cropping patterns, rice after wheat and rice
after onion and to cvaluate such varictics in terms of their tolerance against herbicides.

Materials and Methods

Nurscry of rice varieties was raised at Agriculture Rescarch Station, Swat on May 23,
1992 and then transplanted to field on July 10, 1992, Two farmers’ ficlds were selected
adjacent to Agriculture Rescarch Station, Swat for this experiment. One of those fticlds
was having onion while the other was having wheat as Rabi crop. As whcat is harvested
carlier than onion, therefore, such field was plowed once when the onion was harvested
from the other field. Both these fields were adjacent to one another and were having
similar soil. Both the ficlds were puddled threc times, that is on July 6, 7, and 8, 1992.
NPK fertilizer was applicd @ 120:60:40 Kg per hectare, half of nitrogen was applicd at
the time of transplantation, while half 30 days after transplantation. Three varicties and
five weed control treatments were arranged in a factorial way using RCB Design, having
three replications. Three rice varicties used were Basmati-385, J-P-5, and Swat-1; while
the five weed control treatments werce, Saturn 931 (thiobencarb) @ 2 Kg ai/ha, Butacide
S0EC (isoproturon) @ 2 Kg ai/ha, Basagran 48L (bentazon) @ 2 Kg ai/ha, Machetc
60EC (butachlor) @ 1.2 Kg ai/ha and a Weedy Check. A total of 45 plots, having size
of 2x 2.3 mcters cach were arranged. Each plot had 10 rows, having plant to plant and
row to row distance of 20 cm. Butachlor and thiobencarb were applicd 7 days while
bentazon and isoproturon were applicd 30 days after rice transplantation.

Data was collected on days to 509 flowering, days to maturity, plant height, number of
tillers/hill, panicle length, number of grains/panicic, 1000 grain weight, pereent sterility,
crop yicld at a constant moisturc of 11%, Crop injury (using percent scale, following
Burrili ¢t al., 1976}, lodging (visual pereentage), erop biomass and straw yicld.

Results and Discussion

Asthere were two experiments on rice with similar trcatments, one conducted on a field
having wheat as Rabi crop while the other conducted on a field which had onion as Rabi
crop, combined analyscs were done to see the impact of cropping pattern on ditfcrent
variables, using analysis of variance procedure. The means were then subjected to LSD



test to see differences if any, using MSTATC'. Abstract of these findings has already
been published (Khattak and Marwat, 1994).

Davs 1o Fiftv percent flowering and maturity: Cropping pattern and treatment had
no signiticant etfect on 509 flowering and overall maturity. However, varieties ditfered
in terms of 50% flowering among themselves. Basmati-385 took longer (65.77 days) to
50% tlowering, followed by J-P-5 (62.63 days) and Swat-1 (61.23 days), respectively.
Avceraged over cropping pattern and treatments, varicties were significantly different in
terms of time period required to attain full maturity. Basmati-385 took longer period
(117 days), followed by J-P-5 (110.6 days) and Swat-1 (101.97 days), respectively (Table
1,2). As days to flowering and maturity are genetically controlled, therefore, herbicide
treatments and cropping pattern had no significant effect on these parameters. Rosh and
Syed (1986) have reported similar results regarding performance of these varietics in
Swat,

Plant height: Cropping pattern had no cftect on the plant height. Averaged over
crapping pattern and weed control treatments, varicties were significantly different
regarding plint height. J-P-5 was the tallest one having height of 131,353 cm, followed
by Swat-I (117980 cm) and Basmati-385 (110.707 ¢m), respectively (Table 1,2). Plant
height being varictal character is controlled penetically.

Lodging: Cropping pattern, varictics and treatments had significant effect on visual
lodging of rice. Lodging was significantly higher in wheat based cropping pattern
(35.8944) than onion based (17.56% ). Lodging scote was also significantly ditferent
among varictics. There was no lodging in Basmati-385, whereas in Swat-1 and J-P-5
lodging score of 22.83% and 57.33% was obscrved. respectively (Table 1,2).

Cropping pattern by varictics interaction was significant for lodging. Basmati-385 was
not affected by the cropping pattern, whereas in J-P-5 there was 74,679 Jodging in wheat
bascd tollowed by onion based cropping pattern having 40% lodging. Similarly Swat-1
lodged more (33%) in wheat based cropping patiern compared to onion based (12.67)
(Tabie 4). In general taller varictics are more susceptible to lodging. May be wheat based
fickd was better fertility wise, therefore may have affected lodging more compared to
onion based cropping pattern, Weed density was statistically higher in wheat based field
compared (o onion based ficld, resulting in more competition which led to taller plants,
being susceptible to lodging. However, in these studics Basmati-385 was not affected by
cropping pattern at all.

Number of tillers per hill and Panicle Iength: Cropping patterns has no significant
cffect on the number of tillers per hill panicle Tength. Averaged over two cropping
patterns, varictics were signiticantly ditferent in terms of number of tillers/hill and panicle
length. Swat-1 had the higher capacity for tillering (16.797 tillers/hill), followed by
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Basmati-385 (14.647 tillers/ill) and J-P-5 (12.953 titlers/hill), respectively. Basmati-385
had longer panicle length of 28.76 ¢m followed by Swat-1 & J-P-5 having panicle length
0f25.19 cm & 22.54 cm, respectively (Table 2). These characters are determined by the
geoetic make-up of the varictics, therefore, these parameters were not affected by the
cropping patiern and trcatments.

Number of grains/panicle: Averaged over cropping pattern and weed control
treatments, varictics ditfered significantly in terms of number of grains per panicle. The
total number of grains per panicle was greater in Basmati 385 (167.834 grain/panicle)
followed by J-P-5 and Swat-1 having 143.17 & 132.72 grains/panicle, respectively, Effcct
of cropping pattern, weed control treatments and interactions were not significant.
Highest Number of grains per panicle was found in Basmati-386, responding to its longer
panicle, followed by J-P-5 and Swat-1, respectively (Table 1,2).

Percent Sterility: Cropping pattern and weed control treatments had no significant cflcct
on average sterility of the varictics. However, varictics differed significantly for ¢
sterility; 18% sterility was found in Basmati-385, followed by Swat-I and J-P-5, having
11.82% and 7.285%: sterility, respectively (Table 2). As Basmati is basically a longer
duration varicty and more suitable tor plains, therefore, had more sterility, while J-P-5,
being a local varicty acclimatized to the cavironment was more fertile. Varictics by weed
control treatment interaction was significant. Weed control treatments had similar effect
in terms of their impact on % sterility in Basmati-385 and J-P-5, however, surprisingly
sterility was higher in Swat-T in untreated plots comparced to other treatments.

Herbicide Injury: Effcet of cropping pattern was not significant; however, averaged over
cropping pattern and weed control treatments varictal response was significantly diffcrent
from each other in terms of injury due to herbicide application. Basmati-385 & Swat-1
had 19.67 and 17.33% injury duc to herbicidces, respectively, while J-P-5 showced little or
no sign (109%:) of herbicide injury (Table 1,2),Weed control treatments were significantly
different among themsclves in terms of causing injury. Basagran caused least injury
(10%) while injury was scvere in Isoproturon treated plots (30.83%) followed by
Machette (14.72%) and Saturn (12,789%), respectively (Table 3).

Weed control treatments by varictics interaction was significant. Highest injury of 50<%
was observed in Basmati-385 plots treated with isoproturon followed by Swat-I having
33% injury treated with the same herbicide {(isoproturon). Cropping pattern by varictics
by herbicide interaction was not significant (Table 6). In gencral fine grain varicties, like
Basmati-385 are more susceptible to herbicides, while course grain varicties, like J-P-5
are tolerant to herbicides, while medium type like Swat-1 showed a trend in between the
two varicties. Similar trend was reported for Basmati and J-P-3 by Hassan (1992} and
Hassan ct all 1993, respectively, while using fenaxaprop, a sclective rice herbicide for
grass weed control.

Towal Biomass and straw yield: Cropping pattern had significant ctfect on the total
biomass of the rice varictics. Onjon based cropping pattern had higher biomass of 22136
Kgha compared to wheat based cropping pattern, being 19499.93 Kg/ha. Varictics



significantly ditfered in tcrms of their total biomass averaged over cropping pattern and
treatments. Total biomass was highest in Basmati-385 (24090.90 kg/ha), followed by J-P-3
(20409.09 kg/ha)y and Swat-1 (17931.82 kg/ha), respectively. Weed control treatments and
its interaction with varicties, cropping pattcrn was not significant (Table 1,2).

1000 grain weight: Cropping pattern had significant effect on 1000 grain weight, ficld
having onion as Rabi crop resulted in higher grain weight (24.25 gm) compared to wheat
(23.06 gm) as a Rabi crop. Averaged over two cropping patterns, differences among the
varieties were significant. J-P-3 had highest 1000 grain weight of 26.56 gm followed by
Swat-1 & Basmati-385, having grain weight of 24.9 and 19.52 gm, respectively (Table 1,2).

Cropping pattern by varictics intcraction was significant. As shown in Table 5, Swat-1
and Basmati-385 werce similar in performance in both the cropping patterns. However,
J-P-5 yiclded significantly higher in onion based cropping pattern (27.87) compared to
wheat (23.24). As grain size is the major determinant of the ultimate yield and a genetic
potential of a varicty, therclore, differed substantially among the varieties. Similar
difference in grain weight of rice varicties arc reported by Hassan ct al (1993). Averaged
over cropping patterns and varicties, treatment effect was significant. Looking at mcans
using LL.SD test grain weight was significantly lowers in Machettc treated plots compared
to Saturn, Basagran, Tsoproturon and control, however, the later four were not different
significantly from each other. Similarly Machette and Saturn were not significantly
dittcrent from each other (Table 3). Intcractions for cropping pattern by herbicide
treatments, varieties by herbicide treatments, and cropping pattern by varicties by
treatment were not significant.

Straw Yield: Etfect of cropping pattern was significant of straw yield, with 14215 Kg/ha
for onion, while 12750 Kg/ha for wheat based cropping pattern (Table 17,27). Varieties
were also significantly different in terms their straw yield. Straw yicld of Basmati, J-P-5,
and Swat-1 was 17455, 12324, and 10669 Kg/a, respectively, significantly different from
cach other (Table 1,2). According to Gul 1991, straw yield in wheat-rice and onion-rice
was 3715 kg and 3871 kgfacre respectively, similar to our findings, however, in this case
of difference these difference were not different statistically. Varictal response was also
in the pattern of total biomass, being highest in Basmati-385 followed by J-P-5 and Swat-
1, respectively.

Grain Yield (Kg/ha): Cropping patterns had significant effect on average yield of rice
varictics. The particular ficld which was planted with onion as a Rabi crop resulted in
higher yield (6400.941 kg/ha) as compared to wheat 5378.121 as a Rabi crop (Table 22).
Averaged over two cropping pattcrns, varictics were significantly different in terms of
yield/ha. Among others, J-P-5 was the most successtul variety having yicld of 6609.694
kg/ha, followed by Swat-1 (6269.683) and Basmati-385 (4789.216 kg/ha), respectively
(Table 1,2). During a study in India, difference response has been reported for different
varieties to various weed control methods.

Onion based cropping pattern had higher grain yicld than wheat based. Among the
varieties J-P-5 had highest yicld followed by Swat-1 and Basmati, respectively. While



comparing onion/rice with wheat/rice cropping pattern, rice yield was higher in onion
based compared to wheat based cropping pattern. Similarly, grain weight and total
biomass was also higher in onion based cropping pattern compared to wheat based.
Number of tillers probably genctically controlled was not atfected by cropping pattern.
There could be three reasons for increase in overall yicld of onion-based cropping
pattern, the most important being that wheat is a very exhaustive crop compared to onion
as itis deep rooted and stays for longer period in the field and therefore, consumes more
of nutricnts from the soil. The sccond reason may be that of higher lodging score in
wheat based crop compared to onion based. However, the second reason may not be the
main oac as it did not show any impact on percent sterility of the cropping pattern. The
third possibility of lower yicld in wheat-based crop may be the higher number of mid-
season and late-scason weeds in wheat based cropping pattern compared to onion based.
As thure was virtually no weed control measure implicd in wheat, while scason long hand
weeding and use of Tribunil (methabenzthiazuron) in onion decreased the weed problem
in onion bascd cropping pattern. Although Gul (1991) has reported higher yield in wheat
based cropping pattern in farmers’ ficld compared to onion based. But in case of farmers
tields, rice sowing is done carlier in wheat-based compared to onion based, therefore, less
degree days arc available for rice in onion cropping pattern resulting in lower yicld. But
in this experiment sowing was done on the same date in both the cropping patterns,
therefore, wheat based crapping pattern was not having the advantage of more time
period for rice crop. Morcover, in this cxperiment as alrcady indicated, more weeds were
reported in wheat based cropping which could have attected the yield as well.

Conclusion and Recommendations
L. J-P-5 adopted very well to the [ocal conditions of Swat, and is relatively short

duration varicty, fits very well in the onjon-based cropping pattern. Therefore,
whenever, there is a problem of late sowing, farmers should go for J-P-5.

(o= ]

In wheat based crapping pattern or when timely sowing of rice is possible,
Basmati-385 may be recommended, as it is full scason varicty, will give better
yields compared to Swat-1 and J-P-5. Morcover, market value of Basmati-385 is
highcr compared to other varictics. Swat-1 can also be tried in wheat-based
cropping pattern, but definitely needs further assessment.

4. As Basmati-385 has higher capacity of producing more tillers compared to J-P-5,
therefore, cqual number of secdlings per hill may not be the proper way when
comparing the two varictics.

3. In this particular cxperiment, sowing was donce on the same date for onion-based
as well as wheat-based ficlds. However, in actual farmers ficlds, sowing in onion
based ficids is delayed because of fate harvest of onion.

6. In ditferent locations, the refevant varicties with special reference to Basmati-
385, J-P-5, and Swat-1 need to be tested at different sowing times with similar
agronomic practices.



Table 1.

Effect of Cropping Patterns (CP) averaged over Varicties and Weed Control
Treatments, on Days to Maturity (DTM), Days to 50% flowering (DTF), Panicle
Length (PL}, 1000 grain weight (GW), Grain Yield (YLd), Number of Tillers/hill
(NT), Crop Biomass (CB), Lodging Percentage (LP), Percent Sterility (SP), Plant
Height (PH), Straw Yicld (SY), Herbicide Injury (HIN) and Grain Number per
Panicle (GNP).

CP DTM | DTF | PL GW Yid NT CB LP Sp PH | SY HIN | GNP
Onion | 110 62.89 1 25 24.25 6401 | 15.07 | 22136 17.56 1233 | 119 | 14216 | 158 | 149
Wheat | 110 63.53 | 25 23.06 3398 | 14.52 | 19500 3589 1259 | 120 ] 12750 | 156 | 147
F-v 002 2.57 0.0 13.45 11.6 1.27 23.93 3537 | 004 0.9 8.25 005 | 0.2
Prob NS 0.11 0.0 00.00 00.0 0.27 00.00 00,00 | NS NS | 0.60 NS NS

CP = Cropping Patter FV = F-value

Prob = Probability DTM = Days to Maturity

DTF = Days to 50 % flowering PL = Panicle length (cm)

GW = 1000 grain weight (g) Yld = Grain Yield (Kg/ha)

NT = Number of tillers per hill CB = Crop Biomass

LP = Lodging percentage Sp = Sterility pereentage

PH = Plant Height (¢cm) SY = Straw Yield (Kg/ha)

HIN = Herbicide injury to crop GNP = Grain numbers per panicle
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Tabic 3. Etfect of weed control treatments on 1000 grain weight and crop injury.

Weed control 1000 Grain Crop injury
treatments wceight
Machette 2270 B 1472 B
Saturn 2340 AB 12.78 BC
Basagran 24.00 A 10.00 C
Batacide 2435 A 30,83 A
Control 2384 A 10.00 C
LSD (0.05) - 1.026 .07
Tablc 4. Cropping pattern by varicties interaction for lodging.
Cropping pattern Basmati-385 J-P-5 Swat-I
Onion/ricc 0.00 d 40,00 b 1267 ¢
Wheat/ricc 0.00 d 74.67 a 33.00 b

LSD at alpha 0.05 = 10.70

Table 5. Cropping pattern by varictics interaction for 1000 grain weight
Cropping pattcrn Basmati-385 J-P-5 Swat-1
Onion/rice 1971 C 27.87 A 2517 B
Wheat/rice 1933 C 2524 B 2463 B

LSD at alpha 0.05 = 1.12

Table 6. Varieties x treatments intcraction for percent crop injury.
Varicties | Machete Saturn Basagran | Butacide | Control
Basmati 1500 CD | 1333 D 10.00 D 50.00 A 1000 D
J-P-5 10.00 D 10.00 D 10.00 D 10.00 D 10.00 D
Swat-1 1917 C 15.00:CD | 10.00 D 3250 B 10.00 D

LSD at alpha 0.05 = 532

10




N TINTE Literature Cited

Ahmads SCA and AL Majid 1973 Weed competition in rice. 30 Agnic Res, Punjab 130

Anmad, Saceds A Magid and Mo Rashid, 15977, Rice-Weod competition under dilferent
fertility Tovels. Apriculture Pakistan (Presently Pakistan T Aenculture)
NAMVIL 2 AT A2

Bovgeovi, Koand 1Y Roddy, 19900 Eifeet of time and meiiod of applicatien o
horbie fdes on owocd control mosemi dry 1ice {Orvza sivivan Indhan Josrnal ot
Anrwcubiorad Scowenoes, Mlf2 v 1T S0

ol DO O Cardenass I Loeatelle 19760 Ficld manuad tor weed control roscarcl,

International Plant Protecton Conter, Orepon State University, Qg oon 97330

Lina,

ey v Cand BooAC Oclkes PSS Basis for difterentiad susceptibalins ot riee of 2z

sadiva )owild vice (Aizania palestris ) and glantbur roeed (Spargioien conociopien ),

;‘ L bentazon, Weed Scic A6:301-3001
ol TS S Hussian MOV Nicawkoop aind Ot bBrenstein 1992 Oniens i the
tarming sestems of the Swat Valley, Northoern Pakistan: Tmplicatoms b reseinch
and Extension. PATA Pablication. PATA Project, PO Boy P Sandu Shooe
1! st vy KLSOS Tromaed, H Rabman, and M. [Drshad, 1979 Coneoesiaena o,
| teerated  control ol paddy pests in Pakistan fnternae Bosa © e
i Mav June:fi 64
: coSud TS Role of rice in the farming systems of Swat PATA Publeatinn o5
} PATA Project, PO Box T4, Saidu Sharit,
Hosan © a9 Fenoxaprop tolerance Inorice and ryegrass, P Thess Dopartment
dOrap Scienee, Oregon University, Convadlis, OR.
Y Mesan G 08 Kiars and § L Awan, FUSH6. Sclecuve control ot sriasses anmd otiser weeds
moRaees Gomal Univo J Res. 601-5
F— - i
- - o G O0W Muller-Warrant and Khan Bo Marwat 1993 The intlucnce o dose wnd
I arae o application of fenoxaprop on 1ice (Cnea satay Gonetvpes Pak b Weed
' Sor Ress Bl 23 32 1993,
‘.
L e Ciewst KBOM Riaz Khanand SO Kamran 1992 Implomentanion of Weeds” Studs n

DierdRive cropping pattern ot Malakand. Sieoomonthl Reporo NWERP
Nir

soultural University, Poshawar in Cotlithoration with PATA Project PO Bog
Soaidu Sharit, Swat.

}




Mishra, B.P and V.K. Singh. 1989, Studics on weed control in transplanted rice. Indian
Journal of Agronomy. 34(4):457-458.

Khattak, M.Y. and K.B. Marwat. 1994 Evaluation Of Rice Genotypes And Their
Response To Different Herbicides In Onion/Ricc And Wheat/Rice Cropping
Patterns Of Lower Swat. Abstract, pp 16, Vol [V. Fourth Pakistan Weed Science
Conference, March 26-27, 1994, University of Agricultuse, Faisalabad.

Nicuwkoop, M.van, and S.S. Hussain. 1991. Rice in the farming systems of the Swat
Valley: Implications for rescarch and Extension. Jour. Rur. Dev. & Admin.
23(2): 6-25.

Nicuwkoop, M. van. 1990. Ricc growing in Northern Swat. PATA Publication 56, PATA
Projeet, P.O. Box 14, Saidu Sharit.

Rosh, Dil and A. Q. Syed. 1986. Rice cultivation in mountain vallcys of NWFP.
Progressive Farming, 6(1): 34-37.

Singh, $.J., A.K. Gogoi, S.S. Mishra, and KK Sinha. 1988. Effect of nitrogen and weed
control on productivity in ricc-wheat rotation. Indian Journal of Agronomy.
33(3): 265-269.

Singh, B. 1988. Effcct of weed control methods on performance of rice varictics undcr
upland rainfed conditions of Nagaland. Indian Journal of weed Scicnce. 20(2)
51-54.

Smith, R, J., Jr. 1974. Responses of rice to postemergence trcatments of propanil. Weed
Sci. 22:563-567.

Smith, R. 1., Jr. 1988. Weed control in water- and dry-seeded rice. Weed Tech. 2:242-
250,

Strect, J. E., and C. E. Snipes. 1987 Susceptibility of rice (Oryza sativa) ta various
postemergence herbicides. Weed Sci. 35:686-69(0.

Zafar, M.A. 1989. Studics on weed control in irrigated-transplanted rice and its cost
benefits. Sarhad Journal of Agriculture. 1989, 5(4): 413-419.

12



