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Abstract 
The present study scrutinized the effect of wheat and paddy straws when fed as a combination as 

compared to when fed as sole roughage on Ca and P balance in goats. Eighteen non-descript local adult 

male goats were randomly divided into three equal groups as per randomized block design and were 

offered concentrate mixture @20g /kg W0.75 along with either wheat straw (WS); paddy straw (PS) or 

wheat-paddy straw as 60:40 mix (WP) ad libitum. Feeding trial for 30 days duration was conducted. Net 

balance of calcium was significantly higher (P<0.05) in WS (1.52±0.357) in comparison to PS 

(0.40±0.175) and WP (0.89±0.095) fed groups, whereas phosphorous balance does not different 

significantly (P>0.05) among different experimental groups, irrespective of the diets. It may be 

concluded that wheat and paddy straw can be used as sole roughage or in combination, however, calcium 

uptake is negatively affected under paddy straw based diet, which can be partially alleviated by using 

60:40 combination of wheat and paddy straw.  
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Introduction 
A major portion of ration of ruminant livestock in South-east Asia including India is based on 

cereal crop residues. The scarcity of green fodder, pasture and quality hay has increased the 

onus over cereal crop residues, as their feeding to livestock offers no direct competition with 

human resources and requirements. Alternative mode of disposal of cereal straw by burning is 

a major source of land and air pollution [1, 2]. However, using it as a feedstuff for ruminant 

animals makes it an extremely important renewable resource [3]. 

Rice (Oryza sativa L.) - wheat (Triticum aestivum L.) (RW) cropping system has been 

developed through the introduction of rice in the traditional wheat-growing areas and vice 

versa in India [4]. In the mid-1960s, green revolution technologies led to the emergence of RW 

as the major production system covering an area of 10 million hectares spread over the Indo-

Gangetic Plains of India [5]. With increased production of rice and wheat, residue production 

has also increased substantially. There is a large variability in production of crop residues, and 

their use depends on the crops grown, cropping intensity, and productivity in different regions 

of India. There is mean residue production of about 6.7 and 5.0 Metric Tonne/Ha for paddy 

and wheat, respectively [6]. Cereal crops (rice, wheat, maize, millets) contribute 70% of the 

total crop residues (352 Mt) comprising 34% by rice and 22% by wheat crops, out of which, 

the RW system accounts for nearly one-fourth of the total crop residues produced in India [7]. 

Paddy and wheat are both important cereal crops of Jammu and Kashmir. Paddy is the main 

crop of Kashmir, followed by maize, oilseeds, pulses, vegetables, fodder and wheat. In Jammu 

region, wheat is the predominant crop followed by maize, paddy, pulses, oilseeds, fodder, 

vegetables and other crops [8]. About 290.99 thousand hectare of land in Jammu and Kashmir 

is under wheat cultivation, producing about 5819.5 thousandquintals of grain yield [8], 

concurrently producing roughly 1.5 times this weight as straw [6]. Simultaneously, about 

265.88 thousand hectare of land in Jammu and Kashmir is under rice cultivation, producing 

about 4548 thousand quintals of grain yield [8], concurrently producing roughly more than 

twice this weight as straw [6].  

Paddy straws either burned; left on the field before the next ploughing, ploughed down as a 

soil improver or used as a feed for livestock [9]. It has poor nutritive value [10]. It contains less  
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lignin, but more silica and oxalic acid than other cereal straws 
[11, 12]. The slow and limited ruminal degradation of fibrous 

carbohydrates and the low content of nitrogen are the main 

limiting factors of rice straw, affecting its value as feed [13]. 

Wheat straw is generally low in crude protein and 

phosphorous, limited in calcium, and high in fiber and lignin 
[14]. As such, it typically causes a decrease in voluntary intake, 

slowing of passage rate, and a decrease in digestibility.  

Straw intake and digestibility in ruminants are influenced by 

straw characteristics (including chemical composition, 

morphological and anatomical features, physical nature and 

palatability) [15]. These two straws although similar in their 

nutrient content are quite different in microstructure and non-

nutritive chemical composition. Further, they also differ in 

their relative acceptability by livestock keepers as a feedstuff, 

which is also reflected in their market price. In our previous 

study Ganai et al. we determined the chemical composition 

and in vitro dry matter degrability (IVDMD) of wheat and 

paddy straw as a combination and concluded the straw 

combination of W60P40 was suitable for small ruminant 

feeding [16]. In appropriate to this notion the present study was 

envisaged to scrutinize the effect of these straws when fed as 

a combination as compared to when fed as sole roughage on 

Ca and P balance. 

 

Materials and methods 

The present study was conducted in the Division of Animal 

Nutrition of F.V.Sc. & A.H., SKUAST-J, R.S. Pura, Jammu 

during the month of May 2017. Eighteen non-descript local 

adult male goats were taken as the experimental animals. 

Goats were randomly divided into three equal groups of six 

animals each as per randomised block design and were 

subjected to three dietary treatments namely WS, PS and 

WP.The group were subjected to three dietary treatments 

namely WS (Wheat straw ad libitum + concentrate mixture 

@20g /kg W0.75); PS (Paddy straw ad Libitum + concentrate 

mixture @ 20g/kg W0.75) and WP (Wheat {60%}) and paddy 

straw (40%) combinationad Libitum + concentrate mixture 

@20g/kg W0.75). The composition of concentrate mixture 

(Mustard deoiled cake-40%; wheat bran-32%; barley-25%, 

mineral mixture-2%, salt-1%) was formulated to meet the 

nutrient requirements of the animals as per ICAR (2013). 

All the goats were kept under uniform management 

conditions with the provision of individual housing in well-

ventilated cement floored sheds. The goats were treated for 

ecto- and endo-parasites with Butox(R) spray (Intervet) and 

Panacur(R) bolus (Intervet), respectively before the start of 

study. Clean, wholesome drinking water was provided twice 

daily on ad libitum basis.Each group of the goats were fed 

with respective straw twice daily viz. in morning at 8:30 am 

and in evening at 4:00 pm along with daily allowance of 

concentrate mixture divided into two equal parts. Weighed 

quantities of concentrate mixture were offered to goats at 8:00 

am in the morning and in evening. After its complete 

consumption, respective straw was fed to the animals on ad 

libitum basis. 

 

To collaborate the effect of combined straw feeding on Ca 

and P balance, estimation of Calcium and Phosphorus was 

done as per the protocol described in AOAC (1995). 

 

Statistical analysis 

The data generated was then subjected to multivariate analysis 
[17]. The means bearing significant difference were ranked by 

Duncan’s multiple range test as per Duncan (1955).  

 

Results and discussion 

Calcium and Phosphorus balance data of the experimental 

goats is presented in Table 1 & 2, respectively. The calcium 

intake and its outgo in faeces and urine (g/d) was comparable 

(P>0.05) among goats, irrespective of the diets, however, 

when expressed as percentage of live weight and g/kg W0.75, 

the intake was highest (P<0.01) in WS group and lowest in 

PS group, with intermediate values for WP group. Net 

balance of calcium was significantly higher (P<0.05) in WS 

(1.52±0.357) in comparison to PS (0.40±0.175) and WP 

(0.89±0.095) fed groups. All experimental animals had 

positive calcium balance. Calcium retention (% of intake) was 

significantly higher (P<0.05) in WS (36.67±7.955) in 

comparison to PS (10.89±4.046) and WP (22.95±3.253) fed 

groups. Also calcium retention (% of absorbed) was 

significantly higher (P<0.05) again in WS (72.13±4.082) in 

comparison to PS (31.26±9.702) fed groups. Oxalate is 

known to form complexes with divalent calcium (Ca2+)ions 
[18] making them unavailable for assimilation [19, 20, 21, 22]. This 

effect may occur in intestine, resulting in elimination in faeces 
[23] and/or in blood, resulting in elimination via urine [24,25]. It 

may be hypothesized that high oxalate content in paddy straw 

led to its binding with calcium, making it unavailable for 

anabolism, which is reflected in lower calcium intake (% L. 

wt.) and calcium balance value in paddy straw fed group and 

intermediate values for WP group. This was also reflected in 

retention percentage. 

Phosphorus intake, outgo, net balance and its retention (% of 

intake and% of absorbed) does not different significantly 

(P>0.05) among different experimental groups. Positive 

calcium and phosphorus balance of all experimental animals, 

irrespective of the dietary regimen, suggests that the paddy 

straw inclusion even as sole roughages not a limiting factor 

for adult male goats. However, it will be an important 

consideration, when included in diet for species with higher 

calcium demand such as growing ruminants and lactating 

animals.  

Although, there was significant (P<0.01) difference in the 

phosphorus content of wheat and paddy straw, no significant 

(P>0.05) difference in intake, outgo, net balance and 

retention (% of intake and% of absorbed) of phosphorous was 

present among different experimental groups. This may be 

explained on the basis that unlike calcium, straw are poor 

source of phosphorous and most of the phosphorous received 

by the animals is sourced from concentrate mixture, which 

was similar across treatment groups. Therefore, the variation 

in phosphorous content of straw was not reflected in 

phosphorous intake and balance data.  

 

 

 

 

 

 

 

 



 

~ 1708 ~ 

Journal of Entomology and Zoology Studies 
 

Table 1:  Effect of combined feeding of wheat and paddy straw on calcium balance of goats 
 

Attributes 
Groups SEM P value 

WS PS WP   

Calcium intake 

g/d 4.18±0.493 3.52±0.340 4.02±0.279 0.209 0.466 

% L. Wt. 0.015c±0.0002 0.012a±0.0001 0.014b±0.0002 0.0004 0.000 

g/Kg W 0.75 0.34c±0.009 0.28a±0.006 0.32b±0.003 0.008 0.000 

Calcium excretion (g/d) 

Faeces 2.13±0.556 2.29±0.395 2.48±0.334 0.228 0.840 

Urine 0.53±0.034 0.83±0.161 0.64±0.036 0.058 0.123 

Total 2.66±0.533 3.12±0.278 3.12±0.331 0.213 0.654 

Calcium balance (g/d) 1.52b±0.357 0.40a±0.175 0.89ab±0.095 0.171 0.019 

Calcium Retention 

% of intake 36.67b±7.955 10.89a±4.046 22.95ab±3.253 4.002 0.022 

% of absorbed 72.13b±4.082 31.26a±9.702 57.72b±2.547 5.611 0.002 
abcValues bearing different superscripts within a row differ significantly. 

 
Table 2: Effect of combined feeding of wheat and paddy strawon phosphorus balance of goats 

 

Attributes 
Groups SEM P value 

WS PS WP   

Phosphorus intake 

g/d 1.99±0.227 1.69±0.155 1.92±0.131 0.096 0.477 

% L. Wt. 0.0071c±0.0001 0.0057a±0.0001 0.0066b±0.0001 0.0002 0.000 

g/Kg W 0.75 0.16c±0.004 0.13a±0.002 0.15b±0.001 0.004 0.000 

Phosphorus excretion (g/d) 

Faeces 0.58±0.162 0.59±0.118 0.58±0.146 0.076 0.998 

Urine 0.17±0.016 0.19±0.018 0.17±0.015 0.009 0.700 

Total 0.75±0.150 0.78±0.120 0.75±0.158 0.078 0.989 

Phosphorus balance (g/d) 1.24±0.108 0.91±0.170 1.17±0.065 0.072 0.172 

Phosphorus Retention 

% of intake 62.86±3.564 53.38±6.956 62.37±6.059 3.304 0.475 

% of absorbed 87.59±1.632 81.83±2.904 87.30±1.580 1.316 0.143 
abcValues bearing different superscripts within a row differ significantly. 

 

Conclusion 

Wheat and paddy straw can be used as sole roughage or in 

combination, however, calcium uptake is negatively affected 

under paddy straw based diet, which can be partially 

alleviated by using 60:40 combination of wheat and paddy 

straw. 
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