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PREDICTION OF ONION-BULB YIELD UNDER WEED PRESSURE
IN ONION/RICE CROPPING PATTERN OF THE LOWER
SWAT VALLEY, N-W PAKISTAN

Khan Bahadar Marwat, Saima Hashim and Gul Hassan'

ABSTRACT

Average onion vield based on survey of 114 farmers' fields was 21417 kg'ha o fower
Swalt valley of N-W Pakistan where major cropping pattern is oniondrice. When stepwise
regression was done for yield against different variables, like field size, numiber of
plowings, interval between plowings, crop density and weeds’ density at different growth
stages of crop. # was found that yeld is a function of Field size (-1.34) + number of
plowtngs (1750} + interval between first and last plowing (160.62) + mifd-season rrup
density (103.23) + mid-season monoeot weeds (-35.82) + mid-season dicol weedls |-
24.74) + 1777549 Figwres in parenthesis denote the paramefor estimate/ regression
coefficient.
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INTRODUCTION

Traditionatly, irrigated wheat used to be the winter crop, foliowed by rice or maize as the summer
crop in the lower Swat valley of N-W Pakistan. But during the past two decades. onion has
emerged as a major cash crop in Swat valley in the winter (Rabi} season. During the last five years.
the area under onion cultivation in Swat has been increased by more ‘than two fold {Defoer &
Nieuwkoop, 1891). In Southern part of Swat valley, below Mingora. onion has nearly replaced
imgated wheat during winter As a result, the two major cropping patterns are, onion-rce and
aman-maize. However. onion-rice predeminates over the onion-maize cropping pattern.

Eoth tenants and owners cultivate onion. The economics of onien cultivation are guite interesting
ihe gross return per acre amounts to more than Rs 35.000, while a net return of more thai Ks
22.000 can be generated The input and labor costs amount to about Rs 13,000, of which the mapud
nost take 50%:. Apart from seed, which represents more than two third of the inputs cost, farmers
use considerable amounts of agre-chemicals {Nieuwkoop. 1990).

Since weeds pase a major problem in the cultivation of omon, hand weeding is & common pracuce
normally done during the months of Aprit and May. As a result of the small row-to-row distance
fhigh plant density). hand weeding 1s time consuming. as weeding is done by uprooting the waeds
ane by ohe. However, in addition a herbicide, Tribunil (methabenzthiazuron) is used by about 7%
af the farmers. The totat amount of Tribunit sold by chemical dealers of Mingoara only. during the
‘Rabki' 1990.91 season, amounts to about 11.000 kg {Nieuwkoop. 1990; Although Tribunal is
broad-spectium herbicide, it does not efiectively control Cyperus rotundus and Folunochion -
yalli theing twe major weeds i onion as well as rice), but the use of Tribunil has becw disled
since 1690 (Marwat, 1996} It is also used in other parts of Palustan for weed cositrai i onior .1l
{15 results regarding weed conirol are promising (Ahmad et al.. 1994).

There is an inpression that. while effectively controfling dicotyledons and some monocotyledons.
“rhunil induces a species shift towards the dominance of sedges (Cyperus spp ) and some grassy
1 Departrnent of Weed Science. NWFP Agricultural Universily. Peshawar-25130. Pakistan

F-mall kbmarwat@esh pakret com. pk




Marwat et al. Prediction of onion-bulb yield under weed pressure ... 136

weeds. like Echinochioa spp. The resistance of Echinochloa crus-galli against methabenzthiazuron
15 already established in many parts of the world (Heap, 2000) As a result, farmers most probably
have to spend more time on controlling such weeds by hand weeding, Moreover. certain weeds
such as Cyperus spp. are high nutrient consumers. which make them substantial competitors with
onion for the nutrient availability (Nieuwkoop, 1980). However, it is not known how important this
problem is. 10 which extent farmers perceive this problem and how they cope with it.

In addition. the high degree of sedges and grassy weeds infestation in onion has. most probably. a
negative effect on the rice crop following the onion crop. Since, after the harvest of cnion. there is a
far little time available for land preparation for the rice. thus weeds are not properly controlled.
specially the perennials. Consequently, grassy weeds have become a serious problem in
cultivation of rice. However. chemical control in rice is not very common.

The effect of the weed control on onmion, its effect on the weed types, distribution and dynamics and
its influence on the farmers” management practices are not known. To which extent the fchemical)
weed control in onon contributes to the weed problem in rice is also not known either. Therefare. it
was proposed to study the factors in addition to weeds problem in the onion-rice cropping pattern
which cantribute towards onion yield.

MATERIALS AND METHODS

A guestionnaire was developed, pretested twice and then finalized. The questionnaire cansisted
auestions ranging from educational status of the farmers to the different agronomic practices used
by the farmers in the project area. In such guestions, effort was made to know abaut the indigenous
knowledge of the farmers regarding weeds contral in addition to the use of chemicals and hand
weeding etc. Such questionnaires were tested on a sample of 114 farmers from 14 different
locations, represented by 6-10 farmers selected from each location al randam. Besides
questionnaires. data on weeds densily. crop density, crop vield and farmers’ view of the most
froublesome weeds was collected at early, mid and later stages of crop development. The fields of
respective farmers were totally managed by the farmers themselves, whereas a team of
researchers collected the data.

Selection of sample farmers and fields

During field visits, farmers were selected at random from those working in the field. Selected
farmers were separated by at least three fields from each other. If a farmer had more than one
omon field, only such fields were selected, which were supposed to have rice dunng sumnw
{Kharif). if at all. farmers had more than one onion field and all such fields were having Rice i
wharif. then ane field was selected at random.

Weed and crop density and yield data

A quadrate of 0.33 m by 0.33 m size was thrown nine times at random in each of the 114 fields and
then the density of different weed species and onion was calculated on per meter sguare has:s.
Such data was taken twice, mid-season and then late season. The yield data was also collected i
the same manner, and then converted into per hectare basrs. Farmers were also interviewsad o1
the three most troublesome weeds of onion.

Herbicide rate

A single herbicide, Tribunil {methabenzthiazuron) 70WP s used in onion in the project aled aind
such herbicide is purchased from the dealers in small packets, although it comes in packets of 800
grams for use in one acre. It was ascertained that the dealers recommend 10 spray puinps of this
chemtcal from a packet of 800 grams. The farmers depend on the recommendation ot the dealer
after they tell about the area of the field to the dealer. The rate of the herbit..de was thus calcuiated

on basis of the number of pumps per measured plot of onign. Such figures were converted in to
kgiha.
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RESULTS AND DISCUSSIONS

Data regarding number of plowings, interval between first to last plowing and herbicide rate was
collected from the farmers through gquestionnaires, whereas field size, weed density. crop density
anag yield data was collected from the concerned field directly. Yield daia was correlated with all
other variables, viz., size of field. number of plowings, interval betwaen plowings, herbicide rate,
density of monocot & dicot weeds in mid and |ate season, crop density during early. mid and late
season. Sgnificant correlation (P< 0.05) existed between cnion yield and all other variables except
crop density. Number of plowings, interval between plowings and herbicide rate were positively
correlated. while the rest of the variables had a negative correlaticn with the yield (Table 1).

Table 1. Correlation coefficient, T-value and probability of different independent variables
___correlated with onion yield.

In_d'ept—,ﬂig_n_t_yg_r@ies Corretated with yield Correrétioh-_;‘,_o_effi-éiéri't:"__ m_'l'_\.ria__!ug _- __F’robamll'y

| - Field size -0.32 360 000G i
Pluwing Na _ : 0.15 | 198 0.c50 :

: Interval betweer first & ast plawing 0,32 ie2 0.0C0

i Herbeoide rate : 0.25 I 268 anos
Mid-season Monocot weeds -0 50 | BG7T ¢ 0000

. fid season Dicot weeds -0 33 3ER i (Bl

|. Late-sgason Monocot weeds -0 88 i 7.59 ! 0 GO0

i i

I Late-seasan [icot weeds ' 043 506 0 gonn

! Early crop density -002 0.2% 0.8

| Mid-saason crop density 0.12 131 ! o200

__kate-season crop density e 005 0.55 ! 0 580

Keeping in view the correlation of different variables with yield. Stepwise regression was done
using the three main criteria for model fitting, viz., square of multiple correlation coefficient (K}
achieved by least square fit, residual mean square (5°), and Mallows’ Cp statistics {Table 2.3)
(Draper & Smith. 1881). After confirmation of the results based on these criteria, yield model was
developed.

Yield = Field size (-1.34) + number of plowing (1750} + interval between first and last plowing
(160.62) + mid-season crop density {103.23} + mid-season monocot weeds (-35.52) + mid season
dicot weeds (-24.74) + 17775.49,

As shown i Tables 2&3, the model-R’ value for mid-season monocot weeds is lower (on the
contrary partial R?is largest). C, value and residual mean square are largest. R2 is a measure of
the proportion of total variation about the mean explained by regression. The larger it 1s, the better
the fitted equation explains the variation in data due to selected variables. Addition of new variables
increase R2, but it may not necessarily enhance the precision of the estimate of response: as such
precision is again determined by the residual mean square, which usually increase with each
decrease In degree of freedom (DF). But in this case the residual mean square decreases (Tahle
3). In this case, however, all the three criteria for fitting the best model, ie. increase in R and
decrease in residual mean square and Cp value confirms the validity of this madel.
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Table 2. Summary of stepwise regression for yield against different variables. showing parti;ll
R’, mode! R?, Cp statistics, F-value and probability.

_ Vanable B " PattialR" | Model R c. F o Prob »F

I Mid-season monacot | 0247 ! Q247 T 29632 36 79 000
Field size 0066 0313 19370 10 69 00014
Plowings interval 0051 0 364 12 001 ' 873 G oo38
Mid-season dicol weeds ooy 0381 10 BES 297 i O0OB74

i Mid-season crop density . 0019 0400 G 284 348 | 0 0B49
Number of plowing | 0024 : 0424 5 529 4. 46 © 0370

- o - . —- | J— — . J—

Mid-season monocol weeds play important role here. determining the major portion of vanability in
the yield modei. In the study area. 102 farmers used Tribunil, a selective herbicide for weed control
in onian. However. this herbicide was not effective against Cyperus sp. and some other monocol
weeds. which is evident from the mode! and Table 3. Marwat et al. (2002) and Marwat & Hassan
(2003} have also confirmed that Tnbumii was weaker in controling grasses and some monocot
weeds In the project area and have corne up with similar findings

Therefore, majority of the monocot weeds were either not controlled with Tribunit or either late
emergence was not checked by the herbicide On the other hand, dicot weeds had a very little
contribution in terms of their impact on yield as compared to monocot weeds. as dicot weeds were
easily controlied with the Tribunil However, a suspicion exist about the weeds resistance againsl
the herbicides as Tribunil is being used in the project area for many years: moreover. its dosage
might have led weeds resistance against this herbicide, specially in Echinochioa crus-galli. which s
reported (Heap. 2000). Weed resistance against Tribunil {methabenzthiazuron) is well established
and reported m the literature (Prado et al . 198%: Seefeldt et al . 2001. Retzinger & Mallory-Smith
1997}

Table 3. Parameter estimate, and comparison of R?, Cp value and residual mean square for
_.independent variables fitted in the model for yield.

" Vanable Parameter ModelR° | C. | OF . Resdualmean
o _estmate - : ) square o
. Mid-season monocot weeds T-35 92 ‘ 02473 - 29631 o112 146382836 8 |
Field size s | oosiss | seano ‘ 111 ‘ 134731691 8
Plowing interval 160 62 . 03639 12 200 110 125955336 2
. i
+ Mid-season dicot weeds | -24 74 ‘ 03808 w866 : 109 | 1237344717
| Mid-season crop density 103 22 04001 1 92835 | 108 | 120985026 3 |
. |
Number of plowing 17500 | 04249 68293 107 117228008 8
— - oo i . T

Late season weeds were regressed against size of field early crop density, number of plowings.
interval between first and fast plowing. farmers’ time of transplantation. mid-seasan crop density
herbicide rale. and iate-crop density field size and rate of herbicide had significant effect on late-
season weeds (data not reported here} With increase in field size. 10tal weeds density increased,
while with increase in herbicide rate. the weed density decreased. Number of plowings and early
crop density had also negative effect on weed density, however these effects were not significant
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From the foregoing discussion it is evident that mid-season monocot weeds had the major role m
reducing the onion yield followed by the size of the field. In smaller fields {small holdings), farmers
can easily manage the crop and weeds but in larger fields, the problem become severe and is not
easily manageable. Similarly interval between successive plewings and number of plowings also
results in better control of weeds, which in return canseguences in better yield.
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