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Correlation studies of growth, yield and nutrient content of wheat grown
under different date of sowing and varieties

ABSTRACT
A field experiment was conducted during Rabi season (2015-16) at Instructional Farm,
Department of Agronomy, College of Agriculture Junagadh Agricultural University, Junagadh
(India) to evaluate the identification of suitable date of sowing and variety of wheat (Triticum
aestivum L.) for South Saurashtra (Gujarat). The experiment was laid out in split plot design with
four dates of sowing in main plots (05" November, 15" November, 25" November and 05"
December) and three varieties in sub plots (GW 322, GW 366 and GW 173) and replicated
thrice. The analysis showed positive correlation between grain yield and growth parameters viz.,
plant height at 60 DAS (r=0.932**) and harvest (r=0.940**), dry matter accumulation at harvest
(r=0.976**), crop growth rate between 30 to 60 DAS (r=0.996**), root dry weight at 60 DAS
(r=0.945**) and harvest (r=0.867*), root length at 60 DAS (r=0.960**) and harvest (r=0.935**).
Grain yield showed positive correlation with yield attributes and nutrient content viz., effective
tillers/plant (r=0.758**), spike length (r=0.937**), grains/spike (r=0.991**), spike weight
(r=0.954**), test weight (r=0.995**), water use efficiency (r=0.785**), N content (r=0.884**), P
content (r=0.918**) and K content in grain (r=0.873%).
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1. INTRODUCTION

Wheat (Triticum aestivum L.) is the world’s leading cereal crop in the term of area harvested. It is
the third most-produced cereal after maize and rice in the world. India achieved remarkable
progress in wheat production during the last four decades and is the second largest wheat producer
in the world. It has highest protein among cereals, which is known as gluten and is important for
the bakery purpose. It is a thermo-sensitive cool season crop and long day plant; hence, weather
affects its growth, productivity as well as grain quality [1]. Studies indicate that weather during

cropping season strongly influences crop growth and it accounts for two third of the variation in



productivity, while other factors including soil and nutrient management accounts for only one
third of productivity [2]. The predominant influence of weather is operative even before the crop is
sown as the moisture availability and the thermal regime of the seed zone determine the date of
sowing and the appropriate genotype to be sown. Among the climatic factors, temperature plays a
key role in determining sowing time and consequently the duration of different phenophases and
thus, the crop productivity of wheat in almost all wheat growing regions starting from germination
to maturity [2, 3]. The physiological functions and growth stages are severely affected with
temperature which decides the duration of life cycle of wheat plant [4]. Under late sown conditions,
the wheat crop forcefully completes its life cycle before stipulated time available to grow the crop.
Normally, this temperature occurs in first fortnight of November, but when sowing is delayed, the
temperature gets low which does not allow quick germination, early growth and development of
crop. Besides, flowering and maturity period of the crop tend to enhance and as a consequence,
crop is liable to suffer due to high temperature coupled with high wind velocity at the time of grain
formation. This means reduction tendency in all yield contributing characters and finally the yield
[4].

It has been realized that the average yield of wheat of this region, sown during the month of
November, (10 to 30™ November) is well comparable to the state average [5, 6, 7], but declining
trend in wheat yield has been noticed with delayed sowing i.e. in the month of December and
January. It is mostly due to shorter growth period available to late sown wheat coupled with high
temperature and hot winds during reproductive growth period, which leads to forced maturity and
ultimately poor grain yield.

The increase in temperature is expected to affect productivity of wheat as temperature plays the
most dominant role in wheat production. High temperature at ripening stage leads to premature
ripening [8]. Further, selection of varieties tolerant to heat stress is another major adaptation
strategy to reduce the adverse effects of high temperature on wheat crop. Higher reduction in LAI
and total dry matter, but no change in maturity and anthesis days was observed at 01% and 15"
November sowing as compared to later sowing in both the cultivars. GW 322 was found to give
higher yield when sown at 30" November and 10™ December as compared to GW 496 [9].

2. MATERIALS AND METHODS

2.1 Experimental location and climatic condition



The experiment was conducted during Rabi 2015-16 at Instructional Farm, Department of
Agronomy, College of Agriculture JAU, Junagadh (India) to quantify the wheat yield losses and
identify the suitable wheat variety for high yield under heat stress for South Saurashtra, Gujarat.
The soil of experimental plot was clayey in texture and slightly alkaline in reaction with pH 7.8
and EC of 0.35 dS/m. The soil was medium in available N (241.0 kg/ha) and high in available
P,Os (25.5 kg/ha), and available K,O (259.0 kg/ha). Geographically, Junagadh is situated at
21.50° N latitude and 70.50° E longitude with an altitude of 60 m above the mean sea level under
South Saurashtra agro-climatic region of Gujarat state and enjoys a typically subtropical climate
characterized by fairly cold and dry winter, hot and dry summer, and warm and moderately
humid monsoon. The rainy season commences in the first fortnight of June and ends by mid of
September with an average rainfall of 1094 mm.

2.2. Design and treatment detail

Experiment consisted of four dates of sowing in main plots viz., 05" November, 15" November,
25™ November, and 05" December and three varieties in sub plots i.e. GW 322, GW 366 and
GW 173 in split plot design with three replications. N, P and K content in grain was estimated by
Kjeldahl method [10], Venedo-molybdous phosphoric acid yellow color method [11] and flame
photometric method [12], respectively. Growth parameters, yield attributes and yield were
observed using standard method. The protein content was estimated by multiplying N content of
seed with a factor 6.25 [13].

2.3 Crop management

The crop was sown in rows 22.5 cm apart using 120 kg/ha seed rate. The recommended dose of
N, P and K was 120, 60 and 60 kg/ha. Half N and full dose P and K was applied as basal while
remaining half dose of N was given in two equal splits 25 and 45 days after sowing. N was
applied through urea and DAP, P through DAP and K through MOP. Weeds were controlled by
pre-emergence spray of pendimethalin herbicide 30 EC @ 0.9 kg/ha followed by one hand
weeding at 30 DAS.

2.4 Statically analysis

To investigate the relationship among yield with various growths, yield attributes, yield and
nutritional content, the correlations matrix were drawn using SPSS. Correlation between various

parameters viz., growth parameters, yield parameters, yield and nutrient content were determined



at probability 1 and 5% using method given by Panse and Sukhatme [14]. Simple linear
regression equations for various growth, yield attributes, yield and nutritional characteristics

were worked out [14].
3. RESULTS AND DISCUSSION

Results (Table 1) indicate the significant correlation among various growth characters and grain
yield. Relationship among growth attributes shows that plant height at 60 DAS had positive
correlation with dry matter accumulation at 60 DAS (r=0.811; P<0.05), harvest (r=0.918;
P<0.01); crop growth rate between 30 to 60 DAS (r=0.933; P<0.01). While at harvest, plant
height was significantly and positively correlated with dry matter accumulation at 60 DAS
(r=0.809; P<0.05), harvest (r=0.918; P<0.01) and crop growth rate between 30 to 60 DAS
(r=0.946; P<0.01). Root length at 60 DAS and harvest showed positive correlation with root dry
weight (r=0.988; P<0.01 and r=0.906; P<0.01, respectively). Significant and positive
correlations were noticed between grain yield and most of the growth characters. The
relationship between grain yield and plant height at 60 DAS (r=0.932) and harvest (r=0.940); and
dry matter accumulation at harvest (r=0.976) were highly significant (P<0.01) and positively
correlated with each other. At initial crop growth stage (30 to 60 DAS), the grain yield was
highly significant (P<0.01) and positively correlated (r=0.996) with crop growth rate (CGR), but
non-significant relationship was found at later stage (60 DAS to harvest). Correlation between
grain yield and root dry weight at 60 DAS (r=0.945; P<0.01), harvest (r=0.867; P<0.05), root
length at 60 DAS (r=0.960; P<0.01) and harvest (r=0.935; P<0.01) were found to be significant
and positively correlated. This means that increasing value of one parameter causes significant
increment in another parameter. Growth characters viz., plant height, dry matter accumulation,
root length and weight are responsible for the higher grain yield. Since, plant growth is assessed
in terms of rate of dry matter production and partitioning into distinct plant sections, which
ultimately reflects on economic vyield, because it is a result of multiple physiological and
biological processes. In this manner, the grains serve as a source of dry matter production and the
vegetative plant parts as a sink for dry matter accumulation. These findings supported the results
of Singh and Dwivedi [6], Mishra et al. [15] and Sanghera and Thind [16].

Relationship between grain yield and vyield attributes viz., effective tillers/plant (r=0.758;
P<0.05), spike length (r=0.937; P<0.01), grains/spike (r=0.991; P<0.01), spike weight (r=0.954;



P<0.01) and test weight (r=0.995; P<0.01) was significantly positive. Spike length showed
positive correlated with grains/spike (r=0.965; P<0.01). Grains/spike also had positive
correlation with spike weight (r=0.969; P<0.01). Grain yield was significantly and positively
correlated with water use efficiency (r=0.785; P<0.05) and nutrient content viz., N (r=0.884;
P<0.01), P (r=0.918; P<0.01) and K content in grain (r=0.873; P<0.05). With increasing test
weight, the grain yield was also increased due to availability of optimum temperature for growth
and development [17, 18]. The favorable temperature as observed with timely sowing had
positive effects on tillering capacity of plants; thereby, increasing number of effective
tillers/plant ultimately led to increased grain yield. Qasin et al. [19], Tahir et al. [20], Ali et al.
[21], Singh et al. [22] and Jat et al. [23] also reported similar findings. In another study, it was

reported that grain yield had a positive and significant correlation with yield parameters [24, 25].

4. CONCLUSION

The correlation studies showed that growth characters viz., plant height at 60 DAS and harvest,
dry matter accumulation at harvest, crop growth rate between 30 to 60 DAS, root dry weight at
60 DAS and harvest, root length at 60 DAS and harvest significantly and positively influenced
the grain yield of wheat. Various yield attributes viz., number of effective tillers/plant, spike
length, number of grains/spike, spike weight and test weight also significantly and positively

affected the grain yield of wheat sown under different dates of sowing and varieties.
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Table 1. Correlation matrix showing relationship among growth and yield of wheat

Grain yield | PH at 60 PH at DMAat | DMAat | CGR30 | CGR60to | RDWat | RDWat | RLat60 | RLat
DAS harvest 60 DAS harvest to 60 DAS | at harvest 60 DAS harvest DAS harvest
Grain yield 1 0.932 | 0.940” 0.710 0.976" 0.996" -0.392 0.945" 0.867" 0960~ | 0.935"
PH at 60 DAS 1 0.993" 0.811" 0.918"™ 0.933" -0.639 0.912™ | 0.865 | 09407 | 0.993"
PH at harvest 1 0.809" 0.918"™ 0.946" -0.644 0.921™ | 0.874" | 09457 | 0.991”
DMA at 60 DAS 1 0.802" 0.690 -0.834 0.823" 0.484 0.859" 0.787"
DMA at harvest 1 0.957" -0.471 967" 0.777 0.988 | 0.907"
CGR 30 to 60 DAS 1 -0.386 09417 | 09017 | 0.948" | 0.945"
CGR 60 to at harvest 1 -0.513 -0.292 -0.569 -0.597
RDW at 60 DAS 1 0.828" | 0.988" | 0.923"
RDW at harvest 0.794" | 0.906"
RL at 60 DAS 1 0.935"
RL at harvest 1

Note :- PH at 60 DAS (Plant height at 60 DAS), PH at harvest (Plant height at harvest), DMA at 60 DAS (Dry matter accumulation at 60 DAS), DMA at harvest (Dry matter accumulation at harvest),

CGR 30 to 60 DAS (Crop Growth Rate 30 to 60 DAS), CGR 60 to at harvest (Crop Growth Rate 60 to at harvest), RDW at 60 DAS (Root dry weight at 60 DAS), RDW at harvest (Root dry weight at
harvest), RL at 60 DAS (Root length at 60 DAS), RL at harvest ((Root length at harvest); *P<0.05; **P<0.01 are the probability levels for significant of Pearson correlations (two tailed).

Table 2. Correlation matrix showing relationship among yield attributes, yield and nutrient content of wheat

Grainyield | ET/plant | Spike length | Grains/spike | Spike weight | Test weight WUE NC ingrain | PCingrain | KCin grain

Grain yield 1 0.758" 0.937" 0.991" 0.954™ 0.995" 0.758" 0.884" 0.918" 0.873"
ET/plant 1 0.899" 0.810° 0.809" 0.784" 0.354 0.882" 0.919” 0.892"
Spike length 1 0.965" 0.967" 0.945™ 0.599 0.950" 0.975" 0.919”
Grains/spike 1 0.969" 0.995™ 0.696 0.922" 0.955" 0.910"
Spike weight 1 0.952" 0.736 0.880" 0.920" 0.834"
Test weight 1 0.728 0.893" 0.934 0.892"
WUE 1 0.389 0.477 0.356
NC in grain 1 0.986" 0.983"
PC in grain 1 0.981"
KC in grain 1

Note :- ET/plant(Effective tillers/plant), WUE (Water Use Efficiency), NC in grain (Nitrogen content in grain), PC in grain (Phosphorus content in grain), KC in grain (potassium content in grain);

*P<0.05; **P<0.01 are the probability levels for significant of Pearson correlations (two tailed).




