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Abstract

An experiment was conducted for two years during 2005-07 using DCS-9 variety to see the effect of source manipulation on yield of different spike orders. Treatments consisted of four defoliation levels (25%, 50%, 75% and 100%) at primary, secondary and tertiary spike initiation stages along with control, with 3 replications in RBD. Primary seed yield reduced with defoliation at primary and secondary spike initiation stages. Secondary, tertiary and quarternary seed yield reduced with defoliation at secondary and tertiary spike initiation stages. Defoliation at primary, secondary and tertiary spike initiation stages resulted in 21, 33 and 26% yield reduction respectively. 
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Introduction

Yield loss due to defoliation occurs through loss of leaf area and it’s subsequent effect on plant growth. Heavy foliage loss from leaf-devouring insects like semilooper and spodoptera is very common in castor. However because of its indeterminate growth habit, it is capable of recovering from such damage. No research information is available about the effect of defoliation at a particular stage on yield of the same and subsequent higher or lower order spikes. Hence an experiment was conducted for two years during 2005-07 with an objective to determine yield loss on different order spikes and total seed yield in castor with source manipulation at different crop growth stages.
Materials and Methods
The experiment was conducted at the Narkhoda experimental farm of Directorate of Oilseeds Research, Hyderabad, Andhra Pradesh, India using castor cultivar DCS-9 during kharif 2005-07. Fifteen treatments include five defoliation levels (control (no defoliation), 25%, 50%, 75% and 100%) at primary, secondary and tertiary spike initiation stages in randomized block design with three replications. Plants were manually defoliated and for 25% defoliation every 4th leaf, for 50% defoliation every alternate leaf, for 75% defoliation every 2nd, 3rd and 4th leaf from top for every 4 leaves on every branch is removed. As the entire leaf was removed, treatments could not be imposed exactly but on an average, 28, 53 and 65% leaf area was removed during two years for 25, 50 and 75% defoliation respectively. Data on yield of different spike orders and total seed yield were recorded and pooled means were presented. 
   Results and Discussion
Data on seed yield of different order branches and total seed yield were recorded with different defoliation treatments. Primary seed yield reduced significantly with defoliation beyond 25% at primary and 75,100% at secondary (Table 1). Defoliation at primary stage reduced primary seed yield by reducing effective spike length and capsule number.  When the plants were defoliated at secondary spike initiation stage (65DAS) seed filling of primary spike was affected with defoliation beyond 50% suggesting that leaves on secondaries have a role in seed filling of primary spike. Yield reduction was not significant with other treatments.
Defoliation at primary did not reduce secondary seed yield significantly (Table 1) as the treatment was imposed at 45-50DAS when the secondary branches were just initiated. Defoliation at secondary spike initiation stage above 25% significantly reduced secondary seed yield by reducing spike length and capsule number. Secondary seed yield was reduced by 84% with 100% defoliation at this stage. Defoliation above 50% at tertiary spike initiation stage also significantly reduced secondary seed yield due to reduced seed filling. 
Tertiary seed yield reduced with defoliation at secondary and tertiary spike initiation stages of crop growth (Table 1). Yield reduction increased with increase in % defoliation at tertiary stage (29-88% from 25-100% defoliation). Though no leaves of tertiary branch were removed at secondary spike initiation stage, tertiary seed yield was affected which clearly indicates the effect of defoliation on resource mobilization from secondary to tertiary spikes. Quarternary and higher orders seed yield also reduced significantly with secondary and tertiary stage defoliation and the % reduction was more with tertiary stage defoliation and with increase in % defoliation (Table 1). 
Total seed yield reduced significantly with defoliation at any stage and with increase in % defoliation (Table 2). Defoliation at primary spike initiation stage reduced total seed yield by 10-26%, the reduction ranged from 20-55% at secondary and 12-45% at tertiary with 25-100% defoliation averaged over two years indicates that defoliation at secondary spike initiation stage is the most sensitive stage and reduced seed yield of all order branches. Complete and partial defoliation treatments reduced both seed weight and head diameter compared with undefoliated check in sunflower (Julio Muro et al, 2001). In castor removal of leaves proximal to the main spike significantly affected seed yield (Ramesh, 2001). In groundnut, reduction of pod yield over control increased with higher intensity of defoliation and during advanced stages of the crop (Prasad et al: 2008).
Yield of one spike order reduced significantly with defoliation above 25% on that order and above 50% on next order. This suggests that the higher order branches do contribute to seed filling on lower order branches. Defoliation at secondary stage affected both lower and higher order seed yield by affecting seed filling of lower order branches and growth of higher order branches. On an average, defoliation at primary, secondary and tertiary stages resulted in 21%, 33% and 26% yield reduction respectively. 
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Table 1. Seed yield and % reduction with defoliation on different spike orders (mean of two years).
	% defoliation
	Primary seed yield
	Secondary seed yield
	Tertiary seed  yield
	Quarternary seed yield*

	at
	primary
	secondary
	Tertiary
	primary
	secondary
	Tertiary
	primary
	secondary
	tertiary
	primary
	secondary
	tertiary

	25
	34.4

(7)**
	34.7

(6)
	36.3

(2)
	27.2

(13)
	26.0

(17)
	29.6

(5)
	24.7

(19)
	21.1

(31)
	21.5

(29)
	29.2

(3)
	21.2

(30)
	23.4

(22)

	50
	26.8

(28)
	32.7

(12)
	36.6

(1)
	26.0
(15)
	22.3

(28)
	28.0

(10)
	23.8
(22)
	23.4

(23)
	14.8

(51)
	27.0

(10)
	23.0

(24)
	19.0

(37)

	75
	17.7

(52)
	22.7

(39)
	38.0

(-2)
	27.4

(12)
	19.1

(39)
	23.8

(23)
	24.0

(21)
	19.6

(36)
	15.9

(48)
	28.8

(4)
	20.1

(33)
	18.1

(40)

	100
	6.6

(82)
	11.1

(70)
	38.2

(-3)
	27.6

(11)
	5.0

(84)
	13.8

(56)
	30.5

(0)
	20.7

(32)
	3.5

(88)
	29.7

(-1)
	19.7

(35)
	14.1

(53)

	control
	37.1
	31.1
	30.4
	30.1

	Mean
	28.7
	23.8
	20.8
	23.6

	SEm±
	1.88
	1.78
	1.33
	1.42

	CD (0.05)
	5.4
	5.1
	6.8
	4.0

	CV (%)
	16.1
	18.3
	15.6
	14.7


*includes higher orders yield also
**Figures in parenthesis shows % reduction in seed yield

Table3: Total seed yield and % reduction with defoliation (mean of two years).
	% defoliation
	Total seed  yield
	% reduction

	    at
	primary
	secondary
	tertiary
	primary
	secondary
	tertiary

	25
	116
	103
	114
	10
	20
	12

	50
	99
	103
	99
	23
	20
	23

	75
	99
	82
	97
	24
	36
	25

	100
	96
	58
	72
	26
	55
	45

	control
	129
	

	Mean
	98
	

	SEm±
	3.28
	

	CD (0.05)
	9.3
	

	CV (%)
	8.2
	


