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Solarization to Protect Pigeonpea Seeds

f r o m Bruchid Damage dur ing Storage

M A Ghaffar and Y S Chauhan (International Crops'

Research Institute for the Semi-Arid Tropics ( lCRISAT),

Patancheru 502 324, Andhra Pradesh, India)

Bruch ids [Cal losobruchus spp.) are impor tant storage

pests of grain legumes, known to cause substantial economic

losses (Ramzan et a l . 1989; Srivastava and Pant 1989).

Th is is one of the reasons farmers are often reluctant to

g row legumes. The i r produce has to be sold and cleared

immedia te ly after the harvest even though the market

pr ice may not be very remunerat ive at that t ime. Some-

t imes, even stor ing seeds for sow ing becomes d i f f i cu l t ,

and farmers are forced to buy seed from other sources. In

many deve lop ing countr ies o f the semi-ar id t ropics

( S A T ) , the seed industry is not w e l l developed and the

ava i lab i l i t y of qua l i ty seed is a ma jor l im i ta t ion . As

farmers are not able to store their seed under pest-free

condi t ions, these are of ten damaged by insects, par t icu-

lar ly bruchids. Seeds damaged by bruchids do not ger-

minate w e l l and thus affect plant stand and consequently

y i e l d . Th is is especially so when the t ime between harvest

and the next sowing is very long, as is the case w i th several

short-season legumes. For example, the interval between

harvest and sow ing of the next season's crop of extra-

short-durat ion pigeonpea [Cajanus cajan (L.) Millsp.]

can be 6 - 9 months as compared to mere ly 2 months fo r

long-durat ion pigeonpea cul t ivars. Thus, a cost-ef fect ive

technique needs to be developed to protect seeds from

postharvest bruch id damage.

Farmers currently use several chemical and nonchemica l

methods to protect seeds f r o m bruch id attack. Chemica l

methods such as fumiga t ion or admix ture of insecticides

such as mala th ion, though ef fect ive, are hazardous and

environmental ly unsafe. On the other hand, nonchemica l

methods do not prov ide f oo lp roo f protect ion either. Sun-

d ry i ng in an open yard is a c o m m o n practice employed

by S A T farmers. Th is process in its current f o r m de-

pends upon a var iety of env i ronmenta l factors such as

the preva i l ing temperature, humid i t y , and cleanliness of

the d ry ing area. The process cou ld be enhanced w i t h a 

l i t t le improv iza t ion . As in the case of soi l solar izat ion

(Chauhan et a l . 1988), the effectiveness of the sun's rays

in d is in fect ing seeds may be enhanced substant ial ly i f

seeds were kept in smal l polythene bags instead of be ing

spread in the open. Th is study examined the level of

accumulat ion of temperature in poly thene bags and its

effect on bruch id surv ival and infestat ion in the

pigeonpea seed contained in them.

Eight poly thene bags of 21 x 28 cm size and 100 mm

thickness were each f i l l ed w i t h 1 kg seed of a m e d i u m -

durat ion pigeonpea var iety, ICPL 87119. T w e l v e adult

bruchids (Cal losobruchus maculatus F) in pairs (male

and female) were introduced in each bag and the bags

were then sealed using adhesive tape. Four of the sealed

bags w i t h seeds and insects were exposed to the sun for a 

week ( m a x i m u m outside air temperature 42°C) and the

same number was kept in the laboratory at 3 0 - 3 5 ° C in

June 1998. The r ise in temperature inside the bag was

measured using a mercury thermometer inserted into it.

The edges at the contact po int between thermometers

and bags were also sealed w i t h adhesive tapes so that hot

air inside the bag d id not escape. Germinat ion was

tested in the laboratory at 25°C in three repl icat ions in

petridishes l ined w i t h f i l ter paper, ho ld ing 10 mL o f d is-

t i l led water. Ten seeds were placed in each petr id ish and

germinat ion was recorded after 3 - 4 days.

The temperature in the bags exposed to sunl ight began

to rise w i t h t ime of the day unt i l evening (F ig . 1). The

m a x i m u m recorded temperature was about 65°C. Th is

rise in temperature is comparable to the rise noted in

surface layers of soils covered by transparent poly thene

(Chauhan et a l . 1988). Un l i ke so i l , where temperature

decl ines in deeper layers due to close pack ing of so i l

part ic les prevent ing free air f l o w , there is considerable

space between seeds due to the i r larger size and of ten

irregular shape. This permits quick and uni form distr ibut ion
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of hot air in the bag. There was no abrupt rise in the

temperature in bags kept in the laboratory (F ig . 1). The

di f ference in temperature between the t w o treatments

was very large after 1200 h and remained h igh unt i l

even ing .

Bruchids in al l the solar ized bags died w i thou t lay ing

eggs (Table 1). In contrast, in the bags kept in the labo-

ratory, the bruchids laid a considerable number of eggs.

Bruchids were also seen al ive in t w o of the four bags

after 5 weeks of storage. In the non-solar ized bags, there

Figure 1. Differences in temperature build-up at different

times of the day in polythene bags containing pigeonpea

seeds exposed to the sun and kept in shade on a typical

sunny day.

were dead bruchids wh i ch may have completed thei r l i fe

cycle. A f te r 9 weeks of storage, bruchid damage was

noted in the non-solar ized bags, whereas no damage

recorded in the solarized bags (data not shown) . Th is

indicated that seed solar izat ion was ef fect ive as a means

of protect ing seeds f rom bruch id damage. A l t h o u g h we

used bags of 1 kg seed capacity, larger bags w i t h more

seed are un l ike ly to y ie ld di f ferent results as the surface

area to trap solar energy wou ld increase propor t ionate ly .

The main consideration in f i x i n g the size cou ld be ease

of handl ing and storage.

Germinat ion was 9 0 % before solar izat ion. Rise in

temperature d id not adversely affect germinat ion of

seeds in solarized bags. For example, germinat ion was

9 2 % immediate ly after a week- long solar izat ion (Table

1). We recorded up to 8 9 % germinat ion in the solar ized

bags after 26 weeks of storage (results not shown) . Thus

rise in temperature in solarized bags was per fect ly safe

for seeds.

Even though in the present study pigeonpea was used

as a test mater ia l , we propose that the results on b ruch id

infestation may be equally applicable to other grain legume

crops. However , the effect of h igh temperature on seed

germinat ion needs to be determined fo r ind iv idua l crops

as sensit iv i ty of crops to h igh temperature may d i f fer .

We also suggest that the storage of seed in transparent

polythene bags may also be used to lower seed moisture

content immediate ly after harvest. Th is can be done by

leaving the bags s l ight ly open to a l low the moisture to

escape through the openings. This may be especial ly

useful in humid environments. The durat ion o f d r y i n g

can be standardized for local condi t ions. Seed solar iza-

t ion could have other uses as w e l l . For example, fo r such

crops as groundnut (Arachis hypogea L.), reduced

moisture in the storage bags w i th we l l dr ied seeds may

Table 1. T h e effect of seed solarization on bruchid egg laying and survival 5 weeks after storage, and seed

germinat ion of pigeonpea cult ivar I C P L 87119 immediately after solarization.

Bag no.

1

2

3

4

Mean

Non-so lar ized

Egg- lay ing

+ 1 

+

+

+

Bruch id

surv ival

(%)

0

8

0

33

10

Seed

germina t ion

(%)

83.3

96.7

93.3

93.3

91.7

Solarized

Egg- lay ing

-

-

-

-

0

Bruch id

surv iva l

(%)

0

0

0

0

Seed

germ ina t ion

(%)

86.7

93.3

93.3

96.7

92.5

1. The + ve sign indicates an abundance and - ve sign a complete absence of eggs.
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prevent contaminat ion by Aspergillus flavus, a h igh l y

carcinogenic a f la tox in -produc ing fung i (Diener and

Davis 1977). Thus, considering the potential advantages,

the posi t ive aspects of this l ow - cost technology need to

be systemat ical ly researched and disseminated among

farmers o f the S A T .
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A g r o n o m y / P h y s i o l o g y

Association of Plant Height and M a t u r i t y

Durat ion wi th Seed Y ie ld in Pigeonpea

A Rehman, K Mahmood, M lshaq, and A Rashid

(Pulses Research Institute, Faisalabad, Pakistan)

Pigeonpea is a m ino r pulse crop g r o w n in the Punjab

prov ince of Pakistan. However , the crop may have good

potent ial and efforts should be made to popular ize i t

among farmers. A study was conducted to col lect in for -

mat ion about the association o f y i e ld w i t h certain

morpho log ica l traits in order to devise cr i ter ia fo r the

selection of genotypes suited to the c l imat ic condi t ions

and cropp ing systems of the province. Y ie ld is a complex

character wh ich can be inf luenced by its major and m ino r

components. Pandey (1984) reported that seed yield and

days to f lower ing were not associated. Mahmood et al .

(1996) reported that y ie ld per plant was posi t ively and

signif icantly correlated wi th height and days to f lower ing ,

but the association between y ie ld and days to matur i ty

was nonsigni f icant . The present study was undertaken

to further evaluate the association of plant height and

phonology.

F i f ty - f ive genotypes of l C R l S A T or ig in were evaluated

for plant height, days to f l ower ing , days to matur i t y and

y ie ld per plant a long w i t h three local controls at the

Pulses Research Inst i tute, Faisalabad dur ing the ra iny

season, 1997. The exper iment was sown in a med ium

loam soi l in augmented design w i t h f ive b locks under

irr igated condit ions. Each block comprised 11 test entries

and 3 controls. The p lo t size was 5 m x 0.6 m accommo-

dat ing a single row. The data for the traits ment ioned

were recorded for 10 guarded plants per entry and were

analyzed to calculate correlat ions f o l l o w i n g Steel and

Torr ie (1980) .

Plant height var ied f rom 51.55 to 193.30 cm w i t h a 

mean height of 118.87. Days taken to f l owe r i ng ranged

f rom 65 to 108 w i t h a mean value of 83.4 and days taken

to matur i ty ranged f rom 112 to 160 w i th a mean value of

138.87. Gra in y ie ld per plant was in the range of 115 to

1050 g w i t h a mean value of 314.32 g. Th is showed that

the varieties studied differed greatly in terms of ment ioned

tra i ts .

The correlat ions between a l l the plant characterist ics

being studied were nonsigni f icant . Th is indicated that

there is no effect of days to matur i ty and plant height on

seed y ie ld in pigeonpea. These traits were inher i ted

independent ly. These results are in par t ia l agreement


