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CHEMICAL WEED CONTROL EFFICIENCY IN POTATO (SOLANUM
TUBEROSUM L.) UNDER AGRO-CLIMATIC CONDITIONS
OF PESHAWAR, PAKISTAN

Saima Hashim', Khan Bahadar Marwat' and Gul Hassan'

ABSTRACT

Al expetiment consisting of eight treatmoents. viz.. no-weeding, Stownp 330
(penduethaling, igran S300FW thiazine), Authorty 4F (sulfentrazone). Topogard
K0OFW (tazing + terhuthylazine). Sencor TOWF (metnibuzing and freflan 4£0
(rifluratin) was  conducted i RCB design af Matakander Famy NWFEP
Agrictitusal Unieersity, Feshawar diing Fall 2001 fo see the impact of
treatments on potato and its weeds. Weeds' dry matter was fighoest in no-
woeding (4864 g/inv) followed by Treltan (444.4 g/ ), bothy statisticolly af par.
whereas stalishcafly lowest diy matter (2731 /') was foundd iy iand-woeeding.
Crap hetght was maximan (28.64 cm) in hand-weeding bt statiatically af pear
willr other freattnents, except Treftan (18 56 cin) where plant height was loenest
Moinber of tuhers didd nob defer signiicantly. though the number wos othensise
fugher i Seacor (266941) and  Topaogard (264500) compared with othor
treatmients Potato yiold was statistically fighest in hemct-weeding (14729 b))
foliowed by Topogard (14486 kaba) and Sencor (14219 kgfha), respechively.
however. these (reatments were statistcally at par with each offier. The
rematiing treatrents resufted m statisticatly lower yield and were statistically at
fpan with each ather.

INTRODUCTION

Potalo i & member of the family Solanaccae having several hundred species the gaius
Solapuar, but only S fuberosum, e potato. a native of South America and a few others s tuber
bearng Patato is the world's leading vegetable crop and 15 grown in 79% of the world’'s counines
(FAD. 19861 It is second to maze in terms of the number of producer cauntries and fourth after
wheat, maize and rice in global lonnage. The average composition of the potato is about 80 per
cent water, 2 per cent protein, and 18 per cenl starch. As a fond. it iz one of the cheapest and
easlly available source of carbohydrates and proteins and furnishes appreciable amount of vitamins
B and ©© as well as some minerals. Moreover. protein of potato is of high biological value Wealfe,
1987, Gandapur 1995} In ene form or andther, there can hardly be any table in the world where
this vegetable 1s not served as a food item (lvins & Milthope. 1963; Horton, 1987)

Potato 15 becoming increasingly important crop, as it is one of the best altenatives to meet e
yrowing food needs of the large population ot the developing countries. Accredited Lo ts shen
duration nutntional superiority and high amount of food per unit area and time, potato produclos
developing countries has heen increased by about 25%, over the last 4 decades. Accordig i flh
estimate of International Food Policy Research Institute (IF PRI) and International Potato Cornier
(CIP] wondwade demand of potato is expected to increase by 40% during 1993 2020 (Khiar:
2002)

£ iotas of about 15 million tonnes of potate is produced at national level in Pakistan, with a nit
average of 14.6 tonnes per hectare whereas NWFP shares about 120000 tonnus (ANOAYINGLES
20017 Dased on 38% yield losses in polato, about Rs 3.9 bilion is lost due fo weeds anai Ay
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(Marv.at, 2001). According to Ashraf (1988), potato yieid was increased by 2.8 times of control due
to weading. According to Malik (1995), Orobanche aegyptiaca (broomrape) a parasitic weed of
Potat::, cause upto 30% yieid loss in potato. Moreover weeds significantly reduce yield of potato
and “under removing of tubers (Knezevic, et al., 1995). According to Jaiswal and Lal {(1996a;
19861 ), weeds reduce the tuber yield by 42% on the average, whereas weed control treatments
Increzse the tuber yield by 18-82%. This scenario calis for the concerted efforts to capture the
availaole resources to their best to allow the potato crop to meet the production target under the
scarcty of arable land. water and other environmental stresses. it is a high time to increase potato
produstivity from the area, which is already under cultivation, but is underutilized. which is the main
setback faced by the country. In true sense our cullivated lands are contaminated by wide range of
pest [ lants. which result in the both biotic and abiotic stresses directly or indirectly leading to fow
outpu:. no matter whatever supreme guality inputs like good seed, fertilizer etc, can only be
target=d to high potato production if the weed that enjoy the resources un-served to them are
managed wisely. Unless and until we manage the weed in our field all our efforts for higher
production including natural resources like tand, water, sunlight and inputs all go target less. Our
potats crow can only be able to enjoy our attention and care if it is not in stress due to competition
with weed

Keepitg these losses in mind and substaniial returns after weed control, an experiment was
conducted to evaluate Potato var. Cardinal asyainst different herbicides on weeds' biomass and
potato yield and its components

METHODS AND MATERIALS

The expe-iment was conducted on weed control in potato var. Cardinal using Randomized
Complete Block Design (RCBD), having eigh: treatments (Table 1) and five replications. Sowing
was done on a well-prepared soil on Sesiember 20, 2001 at Malkandher Research Farm. NWFP
Agricultural University, Peshawar. Each traatment consisted of 3 ridges, 5 meter long, having row-
to-row dis:ance of 75 em and plant-te-piznt distance of 20 cm. Thus, a total of 75 tubers (25 per
ridge) wers assigned to each treatment. Treslan was pre-plant incorporated while other herbicides
except Selicor were used as pre-emerge “cz on the same day soon after sowing, while Sencor was
applied 15 days after sowing of potats when tubers had sprouted.

Table 1. Treatments along with their formulations used in the experiment.

TreatmertTrade Common Name Commercial Product Active ingredient kg
Name kg ha' ta

No weeding v e
Hand weeding B

Stamp 330E pendimethatin 4.0 132

Igrar. S00FWY atrazine 1.5 075
Authority 4F sulfentrazone 15 060
Topogard 500FWY atrazine +terbuthyiazine{35:15) 15 075
Sercor 70WP metribuzin 0.6 0az

Treflan 4EC trifluratin 3.0 120

While preparing soil, 'P' & "N' were applied at the rate of 100 and 200 kg ha ' where all P and half
N were applied at the time of soil preparation and incorporated into the soil, the remaining half N
was applied before earthing-up, and mixed with the soil. Earthing-up was done four weeks after
sowing. Weeds data were collected four times at three weeks intervals, starting two weeks aftey
earthing-up. For control of blight and insects, mancozeb 80WP (fungicide) and cypermethrin 10EC
(insecticide) were sprayed twice. trrigation and other agronomic practices were carried out as per
requirement of the crop. Data collected were analyzed statisticaily using Analyses of Variance
(ANOVA) procedure and means were separated using LSD test {Steel and Torrie, 1980). Yield was
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regressed with the vanous parameters studied to establish relationship of the respective parameter
with the tuber yield.
RESULTS AND DISCUSSION

As a whole the crop was not very healthy as it was attacked by Early blight (Afternaria sofani),
however, the infestation was uniform, therefore, the relative effect of weed control treatments on
different parameters was consistent. Data were collected on weeds dry matler m . plant height
{cm}. number of tubers ha and tuber yield (kg ha ). which 1s explained and dlscussed as follows

Weeds dry matter (g m™)

Weeds' dry matter was significantly affected by treatments (Table 2) After applying L SD at alpha
€ 05 the highest weeds' dry matter of 486.52 g m ™~ was found in no weeding foliowed by Treflan
4t having dry matter of 444 44 g m . both were similar statistically The lowest dry matier of
27312 g m" was found in hand weeding. The effect of remaining treatments vz Stomp 3301,
Igran (00 FW._ Authonly 4F, Topogard 500 FW and Sencor 70 WP was statishicalty similar and
somewhere in between the two extremes as reported earber (Table 3) According to Sawicka &
Skalski (1996), weeds' dry matter was lowest in mechanical weeding (corresponding with hand
weeding in this case} and Sencor compared to other treatments in their study are analogous 1o our
findings. Eberin et al (1997) reported weed biomass reduction in the range of 98 to 99% relative Lo
weedy check while applying Stomp and Sencor. When weeds' dry matter was correlated with
potato yield. the correlation was negative and highly sigmificant (P=0 001). indicating that with
ncrease in weeds dry matter there 1s decrease in yield (Table 4)

Table 2. Mean squares for various parameters studied as affected by weed control

treatments.
Source DF MS for Weeds' MS for Prant MS far No of tubers MS for potale
dry matter herght ha yield
Replhcation 4 14157 22 21202 40847866107 2543239
Treatments 7 23020 08+ 48 167" FI6231358 TRE41R2E "
Errar
28 135968 936 1032629435 8076482
Cw 998 1213 1272 G1h

* Significant at alpha = 0 05 *" Significant at alpha = 0.01
DF = Degrees of freedom: MS= Mean square

Plant Height (cm)

As demcted in Table 2, the treatment effect on plant heighl was highly significant Means were
subjected to means separation test (LSD}, which revealed that plant height was the maximum in
hand-weeding (28.64 cm) and minimum in Treflan (18.56 cm). Authority and Sencor were
somewhere in the middie, which resulted in plant height of 24 62 and 24 19 cm, respectively. The
remaining treatments. viz . no weedmng. Stomp. Igran and Topegard, resulled in a piant height of
2668, 27 21, 24 78 and 26 BS cm. respectively which were statistically similar among themselves
{Table 3). Piant height when compared with corresponding weeds and yeld; yield was highest in
hand-weeding. where plant height was maximum compared to other treatments Similarly plant
height was mimmum tn Treflan and its corresponding yeld was also next mimmum after no
weeding This indicates. the greater i1s the plant height, hugher is the tubers yield and vice veisa
{Table 4) Although the correlation 1s posiive, but statistically non-significant.

Number of tubers ha™

The treatment effect on number of tubers was statistically non-significant (Table 2) but even then
the means were subjected to non-protected LSD. Yet the differences were not evident/not different
statistically Howewver. maximom number of tubers (266941 ha' ) were found in Sencor. and
minimum number of tubers (233235 ha ) were found in Treflan {Table 3) Since tuber number is
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not significantly different among the treatments, therefore it is difficult to correlate it with weeds and
potato parameters, specially yield. The correlation of tubers with yield is positive, but statistically
not significant (Table 4). This indicates that the potential of tubers production was genetically
controlled and was not affected by the treatments. Since potato yield is independent of number of
tubers, therefore, yield depends upon the size of tubers rather than the number of tubers. though
the number of tubers were highest in Sencor (266941 ha )} and Topogard (266500 ha '),
respectively, however statistically not different from other treatments.

Yield (kg ha™)

Yield was significantly affected by treatments (Table 2). While comparing the treatment means.
hand-weeding gave highest yield of 14720 kg ha , whereas lowest yield of only 5884 kg ha was
found in no-weeding. Interestingly Hand-weeding, Topogard and Sencor were at par statistically
yielding 14729, 14486 and 14219 kg ha', respectively. Similarly no-weeding, Stomp, Igran
Authority and Treflan were statistically at par with one another resulting in a total yield of 5984
7393, 7559, 7110 and 7060 kg ha’ . respectively (Table 3). As far as yield is concerned. effect of
Hand-weeding. Topogard and Sencor was statistically at par. The higher yield in hand-weeding
perfectly coincides with corresponding lowest weeds' dry matter and plant height. The higher yield
af Topogard and Sencor also attributes to the similar response of aforementioned parameters. L.ow
potato yield and high weeds' dry matter are again indicative of high weeds density in no-weeding
From perusal of Table 3. it is also evident that low weeds dry matter and plant height resulted in
higher yield. Chirita (1995) has reported 87% weed control and 14% vyield increase with
Sencor+Frontier 900 compared to weedy check, whereas Guitieri & Eberlein (1997) has reportad
yreld increase with application of rimsulfuron+ metribuzin {Sencor). Similarly Tyla & Tamosiunas
{1998} and Ackley {1995} reported yield increase due to use of Sencor.

Based on the overall higher potato yield three freatments, viz. hand-weeding, Sencor and Topagard
proved to be the best ones and statistically at par with one another. Therefore. wherever socio-
economic and agronomic conditions are permissive, hand-weeding may be supplemented with one
of these herbicides i.e. Topogard and Sencor to maximize potato yields.

Table 3. Effect of weed control treatments on weeds' dry matter (g m'zj, pifant Height (cm},
number of tubers ha” and tubers yield (kg ha™).

Weeds Dry Matter Plant Height Number of Tubers yield kg

Treatments (gm {em) tubers ha ha
Mo -weed.ng 485 5 A 26.98 AB 242234 5984 B
Hand weed:ng 231G 2BE4 A 240605 14729 A
Stomp 33508 2721 AB 259216 S93 B
Igran 79 3B 2478 AB 254173 Fh58 83
Authorty 33328 2462 B 260787 7108
Topogard 36568 26 85 AB 264500 14488 A
Sencor 33398 2419 B 266941 14219 A
Treflan 444 4 A 1856 C 233235 7060 B

LSD {aipha 0.05) 47 95 3.96 Non significant G161
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Table 4. Correlation coefficients, T-value and Probability of Weeds dry matter, crop height
and number of tubers regressedicorrelated with tuber yield.

Wariables Corralation coefficients Student's T-value Prabability
Weeds' dry matter - 0.498 3538 0.001
Crop height +(Q 140 . 0874 0387
Na. of Potato tubers +0.138 0.861 0.354
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