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ABSTRACT
The experiment was conducted to study the effect of varying degrees of shade on wheat crop. The results of the study indicated that plant height and number of tillers increased under full light conditions after 120 days of sowing as compared to 25 and 50% light treatments while it was not much different from 75% light treatment. The yield of grain and total dry weight of the harvest was significantly high under full light intensity than all other treatments. Similarly, NPK content of wheat grains were also higher under full fight condition. It is recommbnded that contemplation should be given to reduce the shade effect on field crops for getting good yield.
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INTRODUCTION
Wheat is the principle cereal `rabi crop' of Pakistan and is grown in almost every part of the country. Whereas, certain cultural operations and other factors are helpful in increasing wheat production, according to the belief and consideration of our farmers, farm on the one hand cast shade and reduce crop yields and on the other hand add stability to the fickle economy of small scale farmers. Trees are actually family saving banks. These act as reserve capital which can be utilized by the farmers to meet any sudden family expenditure. In addition, trees provide fire wood, forage, food and timber which are used by the farmers for making their homes, agriculture implements, feeding their animals and for numerous other articles. Indirectly trees help human beings in many ways such as moderation of climate, addition of organic matter in the soil and prevention and control of soil erosion and beautification of landscape etc. trees also slow down or even reverse the process of water logging and salinization.
Escalante et al. (1980) performed field trials on Phaseolus vulgaris at 76,55,50,42 and 0 percent shade during the beginning, middle and end of the flowering period. They observed that seed yield per plant, number of seeds per plant and seed size were not affected by shading so the yield remained unchanged.
Lenka and Misra (1980) observed that shading rice plants from transplanting up to the panicle initiation stage (44 days), from panicle initiation upto flowering (24 days), from flowering to maturation (28), during any of these two periods or during all three periods decreased the number of fertile grains per panicle, 1000-grain weight and paddy and increased spikelet sterility. Rajan (1981) subjected the erect groundnut to seven different shading treatments based on 15 days period of shading with bamboo screens commencing 15 days after sowing. Maximum growth and seed yields were given by unshaded control plants and shading at 45 'and 90 days after sowing gave lower yields than continuous shading. Judel and Mengel (1982) conducted an out door pot trial on wheat under normal or reduced light intensity from anthesis onwards. In both treatments the most frequently occurring nonstructural carbohydrates were sucrose at anthesis, followed by fructosans which accumulated in the culms 2 to 3 weeks after anthesis. Depletion'of non-structural carbohydrates content at maturity was higher with shaded plants, and grain yield was depleted by 20 percent. Khan and Sardar (1984) observed that wheat grain yield reduced by 10 to 25 percent by shade of three to four hours per day. The grain yield reduced from 52 to 60 percent when the duration of daily shade was 6 hours.
Lone (1989) studied the effects of 70 trees of D. sissoo on wheat variety Blue Silver, at Adaptive Research Farm, Gujranwala. Sampling was recorded with one meter quadrat at the distance of 1.5, 4.5, 7.5, 10.5, 13.5 and 16.5 meters from main tree boles by comparing it with unshaded crop. He observed that germination of Blue Silver wheat decreased significantly with subsequent decrease in distance from tree boles and increase of tree diameters. Similar results were recorded regarding the total number of tillers per sq. meter. There was a singificant decrease in number of grains per spike with decrease in distance from tree trunks and gradual increase in tree bole diameters. Ehsan Ullah (1987) in his two years study regarding influences of (D. sissoo Roxb.) shisham on various yield and quality parameters at University of Agriculture, Faisalabad by provieing 0,2,3,4,5,6,7 and 8 hours daily shade. He declared that plant germination, number of tillers per unit area, plant height and number of leaves per tiller decreased significantly with increasing of shade. He also found decreased linear leaf area per spike, 1000-grain weight, grain yield per heattre and harvest index significantly with each excessive increase in shade. In his experiment dry matter percentage and grain protein contents of shaded plants are also decrease to a considerable
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extents. Rashid (1990) concluded that total above ground biomass was significantly decreased by the distance from the tree in both tree species. Acacia nilotica affected biomass yield up to adistance of 11 meters, whereas, the effect of D. sissoo was upto a distance of 8.5 meters.
Inspite of all cited benefits that accrue from trees, it has been observed that our farmers in general avoid planting trees in their fields. They believe that trees reduce crop yields due to their extensive root system and shade. The present study therefore, was designed to investigate shade effect on the wheat growth and production while eliminating the effects of tree root competition.
MATERIALS AND METHODS
The experiment was conducted during (1990) at a private farm near Shahpur Sadar, District Sargodha. There were four treatments and each was, at replicated three times in a RCBD. The plot size was (9x10) feet. The treatments were applied for studying the effects of varying intensities of shade on wheat crop yield:
T1 = Control (no shade)
T2 = 25% shade
T3 = 50% shade
T4 = 75% shade
Varying intensities of shades were provided artificially by erecting a cubical frame consisting of steel pipes (9'x10'x7') and covering their tops with 2" wide wooden strips which were placed at 6,3 and 1.5 inches apart from each other for casting 25. 50 and 75% shade, respectively. Following characters were observed on the effect of shade on wheat crop.
1. Height of the plants
2. Number of leaves per tiller
3. Number of tillers per plant
4. Total plant weight
5. Weight of grains per unit area
6. Weight of 1000 grains
7. NPK in wheat grains
NPK in grains
Nitrogen concentration was determined by Cottenie (1980) method, phosphorus and potassium concentration was determined, phosphorus and potassium readings were taken by spectrophotometer and flame-photometer, respectively. The data regarding different parameters under study were subjected to analysis of variance techniques to determine significance of mean among the treatments by Steel and Torrie (1980) and comparisons of treatment mean accomplished by least significant. difference (LSD) test at 0.05 level of significance.
RESULTS AND DISCUSSION
The results regarding the effects of different intensities of shades on various characters of wheat are given in Tables 1 to 8.
Height of wheat plants:
It is evident from the data given in Table 1 that there were significant differences in plant height among various treatments. At first, 60 days after sowing, the plant height was relatively higher in '25 percent light than 100, 75 and 50 percent light. Later on, 120 days after sowing, the plant height was more in 100 percent light as compared to 75, 50 and 25 percent light. It was also noted that the plants under shades were weaker than those growing under full light. Finally, the plants under 75% shade were lodged due to their weak stem. These findings are in agreement with the findings of Tamaki et ad. (2001).
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Table I. Height of the wheat plants (inches).
Height of plants (inches) 60 and 120 days after sowing
Light	60 days	120 days
100%	1.78c	3.63a
75%	1.85 be	3.60 a
50%	2.32 b	3.56 a
25%	2.85 a	2.77 b 
Any two means not sharing a letter differ significantly at 0.05 probability level. LSD (0.05) for height after 120 days =	0.3151
Table 2. Number of leaves/tiller of wheat after 120 days sowing.
Light	120 days
100%	5.7 NS
	75%

50%

25%
	5.6

5.3

5.0
	

	
	
	


NS = Non-significant
Table 3. Number of tillers/plant of wheat after 60 and 120 days sowing.
	Light
	60 days
	120 days

	100%
	7.6a
	12.6 a

	75%
	5.6b
	8.6b

	50%
	4.5 c
	6.3 c

	25%
	2.3 d
	3.9 d


Any two means not sharing a letter differ significantly at 0.05 probability level.
LSD (0.05) for tillers after 60 days	= 0.6892; LSD (0.05) for tillers after 120 days = 1.296
Number of leaves per tiller:
The data presented in Table 2 shows that the number of leaves per tiller in 100 percent, 75 percent and 50 percent light were greater than 25 percent light but there is no significant difference among themselves. But the number of leaves per tiller in 25% light were lower than all other treatments. Maximum leaves were observed in those plants where there was full light. The findings reported by Eshan Ullah (1987) also mentioned that due to the shade, the number of leaves per tiller decreased significantly with increasing shade.
Table 4. Total above ground biomass (weight of grain + straw) of wheat; weight of grans (g) per unit area; Weight of 1000 grains (g).
	Light
	Ground biomass
	Weight of grains
	Weight	of	1000
grains

	100%
	980.33 a
	330.33 a
	49.61 a

	75%
	 644.45 b
	208.44 b
	46.36 b

	50%
	503.89 c
	142.11 c
	41.22 c

	25%
	323.34 d
	57.33 d
	36.96 d



Any two means not sharing a letter differ significantly at 0.05 probability level.
LSD (0.05) for ground biomass	=	78.00
LSD (0.05) for weight of grain	=	53.21 .
LSD (0.05) for weight of 1000 grain = 2.157
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Number of Tillers per Plant:
Data regarding the number of tillers are presented in Table 3. The data shows that number of tillers per plant were significantly different among all the treatments at both the stages (after 60 and 120 days). It was also observed that the maximum tillering was in 100% light and it decreased in 75%, 50% and 25% light orderly. Result are further supported by the finding of Tamaki, et al. (2001) and Almeida et al. (2000).
Table 5. Percentage of nitrogen, phosphorus and potassium in wheat grains

	Light
	N%
	P205 %
	K%

	100%
	1.45 A
	0.23 A
	0.41A

	75%
	,1.09B
	0.17B
	0.30B

	50%
	0.73 C
	0.08 C
	0.22 C

	25%
	0.36D
	0.06D
	0.10D



Any two means not sharing a letter differ significantly at 0.05 probability level. LSD for N:	0.08935;	P205: 0.01998;	K:	0.01998
Total Plant Weight:
The data regarding the total plant weight are given in Table 4. It indicates that there were significant differences among all the treatments. The maximum plant weight was obtained in 100% light and minimum in 25% light. This was due to the stimulation of photosynthetic activities under high light intensities. These results are in agreement with those reported by Ali, 1986.
Weight of Grains per Unit Area:
The data regarding the weight of wheat grain in Table 4. It was also noted that all the treatment differed significantly with each other. There was more grain weight under 100% light (330.3 g/m2) and the minimum grain weight was recorded under 25% light (57.33 g/m2) as also reported by Ali, 1986.
Weight of 1000 Grains:
It is evident from the data in Table 4 that 1000 grain weight significantly differed with each other. It was also observed that there was abundant increase 1000 grain weight in 100% light than 25% light. Khan (1984) confirmed the above result and reported that harvest yield as well as grain yield decreased with the decreasing distance from the trees. These results have further been supported by the findings of Ehsan Ullah (1987), Lone (1989) and Ali, 1986.
NPK in Wheat grains:
NPK concentration (Table 5) of wheat grains was more under 100% light condition with 1.45, 0.23 and 0.41%, respectively. While, percentage of nitrogen, phosphorus and potassium were the lowest (0.36, 0.06, 0.10%) respectively under 25% light intensity as compared to other light treatments. While the percentage of NPK in wheat grains under 75% and 50% light intensities were in between that of 100 and 25 % light intensities. These findings are in conformity with the results of Ashour et al. (1968), Struitzke and Mc Murphy (1982) and Ehsan Ullah (1987).
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