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Abstract: A field experiment was conducted during the rabi cropping season of 2011-12 at WTC Experimental
Farm No.3 to access the effect of water deficit on plant growth (crop morphometry, photosynthetic activity
(LAI), dry mass partitioning), soil moisture dynamics and yield of wheat (Triticum aestivum L.) crop. The soil
was having low water retention characteristics and the area fell in semi-arid climatic conditions. The field
investigations were carried out with wheat variety HD 2733 (duration 120 days) in sandy loam soil in
Randomized Block Design (RBD), replicated four times. During the rabi season of 2011-12 crop performance
resulted into showing no significant difference in plant height in the early stages (30 days after sowing (DAS)).
However, in the later stages i.e during late vegetative and reproductive phases, treatments exhibited significant
differences. Similarly, significant differences were observed in number of tillers/m  and leaf area index (LAI).2

Even though the treatment with no water deficiency (T8) recorded highest dry matter accumulation, it was worth
noticing that skipping irrigation in CRI and milking stages has significant decrease in the dry matter
accumulation. In the initial stages of crop growth and development the water requirement was low as compared
to other stages due to extreme low temperature, high humidity and low sunshine hours and near zero wind that
brings down the evaporative demand of the atmosphere. The evaporative demand has eventually increased in
the later part of the year resulting into higher atmospheric evaporative demand and thus the effect of deficit
irrigation was pronounced. The Leaf area index, soil moisture dynamics and crop yields were closely associated
but these traits showed significant differences among the treatments. Control treatment T1 (with no irrigation)
recorded a significant difference with T8 treatment (no water deficiency) in all traits studies, which clearly
depicts that plants respond to the stress condition vary differently in different critical crop growth stages to
fulfill its metabolic activities. The adjacent critical growth stages were not completely different to each other
based on statistical significance tests.
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INTRODUCTION activity, productivity and grain yield under water deficit

Water deficit has become a leading environmental Wheat (Triticum aestivum L) is an important staple
constraint that limits crop photosynthesis, productivity crop in India which is planted in irrigated areas. Due to
and yield [1-3]. A decline of photosynthesis in water increased cropping intensity water is becoming a limiting
stressed plants can be caused by stomatal closure and factor in wheat production. When water becomes scarce,
impairments in photochemical and/or biochemical demand management becomes the key to the overall
reactions [4, 5]. Water deficit also results in an increase strategy for managing water [8]. The knowledge of
dry matter allocation to roots which can enhance water optimum time and amount of limited water to be applied to
uptake [6]. It should be also taken into consideration that obtain higher productivity is essential. In past three
different genotype behaves differently in water stress decades the critical stages of wheat for irrigation have
condition. Genotypic variations related to photosynthetic been studied previously by many researchers. Now we

has also been extensively reported by Gonzalez et al. [7].
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have a clear idea of critical stages in wheat for irrigation. moisture deficit during grain filling stage 8) No deficit
Wheat production in India generally happens in cooler (providing irrigation in all the stages). The seeds were
month (winter season) where there is limited water loss machine sown at a distance of 22 cm row spacing. Based
from the soil surface. All the available residual soil on the previous results of soil analysis, NPK was applied
moisture can be used by a crop since dry soil conditions at the rate of 140:60:40 kg/ha. The crop was irrigated
promote root elongation and branching [9]. Hence, most based on the soil water available. The experiment plot was
of the residual soil water in the soil profile can be utilized. 36 m . A buffer strip of width of 1.5 m was provided to
As a result to increase the food security and taking into avoid the seepage of irrigate water to different plots.
the global water crisis situation, a study was conducted During the experiment, the crop has received one rainfall
with wheat variety HD 2733 in comparing the effect of (recorded to be 5 cm). 
water deficit during different crop growth stages on
photosynthetic activity (LAI), dry mass partitioning, root Field Measurement of  Soil  Moisture  and  Dynamics:
dynamics and grain yield. Apart from these an analysis of The moisture content from four different depths in the
the water dynamics would enable the researchers to field  was  estimated   using   gravimetric   method  [10].
decide and apply the precise amount of water to the crop For estimating the dry matter partitioning, 5 plants were
root zone to avoid the deep percolation losses which taken to study the dry matter production in each stage.
account for the maximum wastage during the irrigation. Leaf area was estimated using Laser leaf area meter
This will not only facilitate the saving of water during the (model: CI-203) initially. Since this instrument requires
entire crop growth season but also help in allocating the more time to estimate the leaf area as only one leaf at a
balance amount of water for irrigating more areas. time can be passed, the remaining stages of the crop were

MATERIALS AND METHODS by factor 0.65 [11]. 

The experiment was conducted at WTC Farm No.3, of Field Scout Digital Moisture Sensor: The Field Scout
Indian Agriculture Research Institute (IARI) located at Digital Moisture Sensor allows us to monitor and record
New Delhi (28° 38’N, 77° 10’E) at an elevation of 248 m soil moisture quickly and accurately with TDR technology
above MSL with an objective to access, the effect of (time-domain measurement technology). It has two
water deficit on soil moisture, root dynamics, yield and volumetric water content modes; one for standard soils
water productivity of wheat. The field investigation was and one for higher clay soils. In volumetric water content
carried out with wheat variety HD2793 (duration 120 days) (VWC) mode, the meter converts a measured electrical
in sandy loam soil, during winter season of 2011-12 in signal into percent soil moisture content using an
Randomized Block Design (RBD), replicated four times. equation  valid over   a   wide   range   of   mineral  soils.
The experiment consisted of eight treatments. The eight In irrigation mode, the meter displays relative water
were 1) control (soil moisture deficit 100% i.e. no irrigation content (RWC) on a scale of 0 to 100 corresponding to a
post sowing 2) 100% soil moisture deficit during CRI user-defined upper and lower soil moisture reference level.
stage 3) 100% soil moisture deficit during tillering stage, It comes with two 3.8 cm rod, two 7.5 cm rod, two 12 cm
4) 100% soil moisture deficit during booting stage 5) 100% rod and two 20 cm rod (Fig. 1). The general specifications
soil moisture deficit during flowering stage 6) 100% soil of the Field Scout Digital Moisture Sensor are given in the
moisture deficit during milking/dough stage 7)  100%  soil Table 1.

2

computed by length and breadth method. It was multiplied

Table 1: The general specifications of the field scout digital moisture sensor

S. No. Parameters Details

1 Measurement Units Percent volumetric water content

2 Resolution 0.1%

3 Accuracy ±3.0% volumetric water content with electrical conductivity < 2 dS m 1

4 Range 0% to saturation (Saturation is typically around 50 % volumetric water)

5 Power 4 AAA alkaline batteries (Approximately 12 month life

6 Display 16 characters, 2 lines LCD
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Fig. 1:  Laser leaf area meter (model: CI-203) Source: mitraenvitech.indonetwork.co.id

Field Measurement of Leaf Area Index (LAI): The leaf
area index was calculated by using formula as suggested
by Busse et al.[12].

LAI = Leaf area m / Land area m (1)2 2

For this purpose the leaf area meter was used in
this experiment. Alternatively the LAI can also be
estimated from the measurements of the dimensions of
mid leaf multiplied with the number of leaves and number
of tillers pr plant in a given area which can be further
divided by the unit land area to get the LAI. Leaf area per Fig. 2: Field Scout digital moisture meter and rods of
m row length was expressed in dm  by following the different lengths2

procedure given by Gomez [13].

Leaf area (dm ) of each leaf in middle tiller = L x W x K from the same plant, or even the same leaf, throughout its2

(2) life span. Since number of leaves is more in wheat crop,

Where: measured the leaf area in the lab using this instrument.

L = Maximum length of leaf (model: CI-203) are; that it is ideal for  field  use, gives
W = Maximum width of leaf non-destructive measurements, has high resolution,
K = Adjustment factor (0.65) calibration is not required. The LAI instruments (Fig. 2)

Leaf area per plant (dm ) = Total leaf area of middle 15 cm (25.4 cm with conveyor) wide and 2.5 cm thick and2

tiller x Total number of tillers per plant (2) 300 cm length and also calculates shape factor and aspect
Leaf area per meter length (dm ) = Leaf area per tiller ratio. It can be stores up to 15,000 single measurements.2

x Total number of tiller per meter row length (3)
The leaf area was recorded using laser leaf area meter Field Measurement of Yield Parameters: For estimating
(model: CI-203) in this experiment (Fig. 2). yield parameters, twenty ear heads selected at random

Measurement of Leaf Area Using Laser Leaf Area grain weight per ear head in g. The net plot was marked,
Meter: This instrument uses advanced laser technology harvested separately and total biomass yield from each
to enable precise and convenient way to measure leaf net plot was recorded. After threshing, grains were
area. We can basically perform non-destructive separated, cleaned and weighed. Straw yield per net plot
measurements on leaves of living plants by simply pulling was worked out by subtracting respective total grain

a leaf through the instrument, enabling collection of data

we have taken destruction sample from 25 m  and2

The main features of the instrument  i.e.  LAI  meter

measures area, length,  width  and  perimeter of crop up to

from each plot at harvest were used for recording the
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weight from the total biomass yield. Later the grain and RESULT AND DISCUSSION
straw yield per net plot was computed on hectare basis
and expressed in q per ha. Harvest index was calculated Effect of Water Deficit  on Plant Height of Wheat Crop:
by using formula of Donald [14] as follows (eq. 4a and 4b): In the early vegetative stages of wheat crop (40 DAS)

HI = EY/BY(4a) However, in the later stages i.e during late vegetative and
HI = GY/TBY(4b) reproductive phases (70 and 100 DAS) treatments

Where, that is evident from the Table 2 and Table 3. Among the
HI = Harvest Index (q/ha) ; treatments which were not significantly different with
EY = Economic yield (q/ha); respect to plant height wereT1, T3, T6 during late
BY = Biological yield ; (q/ha) vegetative stages. Similarly, during the reproductive stage
GY = Grain yield (q/ha) and treatments T1, T3, T5, T6 and T7 did not exhibit
TBY = Total biomass yield (q/ha) significant difference although all of them were

The analysis of the above ground biomass and the
average grain weight per spikelet (g) (average of 20 Effect of Water Deficit on Plant Growth, Development of
spiklets) have been presented and conclusions have been Number  of  Tillers:  Similarly,  significant  differences
drawn on the basis of information so obtained. were  observed  in  number of tillers/m  (Table 4, Table 5).

there was no significant difference in plant height.

exhibited significant differences as compared to control

significantly different with the control.

2

Table 2: Effect of irrigation treatments on plant height after 40, 70 and 100 days after sowing (DAS)

40 DAS 70 DAS 100 DAS
------------------------------------------------------- --------------------------------------------------------- -------------------------------------------------------

Treatments R1 R2 R3 R4 Mean R1 R2 R3 R4 Mean R1 R2 R3 R4 Mean

T1 31.93 30.50 28.85 35.60 31.72 68.60 67.67 64.43 64.27 66.24 71.25 70.25 72.56 71.21 71.32
T2 26.87 34.80 29.80 38.80 32.57 75.77 75.87 75.57 74.67 75.47 76.56 76.23 77.45 75.26 76.38
T3 36.73 28.50 30.20 34.15 32.40 67.63 67.07 66.73 68.53 67.49 68.56 69.56 69.56 71.21 69.72
T4 30.43 30.87 33.50 38.60 33.35 87.23 82.77 84.77 83.27 84.51 85.26 86.25 84.26 84.54 85.08
T5 33.27 38.27 30.85 33.65 34.01 65.43 66.30 66.27 65.20 65.80 69.32 70.21 71.21 70.21 70.24
T6 40.43 28.90 31.10 36.70 34.28 66.20 68.50 68.20 74.13 69.26 70.12 71.25 70.12 74.25 71.44
T7 32.77 37.67 35.15 35.70 35.32 67.30 66.67 64.20 65.70 65.97 68.26 69.54 69.23 72.21 69.81
T8 35.87 32.63 30.85 36.20 33.89 72.80 67.27 68.30 74.63 70.75 72.32 74.25 73.21 76.21 74.00

CD at 5% NS, SE(d)2.371 CD at 5% 3.129, SE(d) 1.495 CD at 5%  1.767, SE(d) 0.844

T1 - Control (soil moisture 100% deficit i.e. no irrigation post sowing; T2 - 100% soil deficit during CRI stage; T3 - 100% soil moisture deficit during
tillering stage; T4 -100% soil moisture deficit during booting stage; T5 - 100% soil moisture deficit during flowering stage; T6- 100% soil moisture deficit
during milking/dough stage; T7 - 100% soil moisture deficit during grain filling stage; T8 - No deficit (providing irrigation in all the stage

Table 3: Post-hoc analysis for Plant height as affected by deficit irrigation in different critical crop growth stages

Plant height*
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatments 40 DAS 70 DAS 100 DAS

T1 31.72 66.24 71.32dd d

T2 32.57 75.47 76.38b b

T3 32.40 67.49 69.72dd d

T4 33.35 84.51 85.08d d

T5 34.01 65.80 70.24d d

T6 34.28 69.26 71.44cd d

T7 35.32 65.97 69.81d d

T8 33.89 70.75 74.00c c

*Means with the same letter are not significantly different
T1 - Control (soil moisture 100% deficit i.e. no irrigation post sowing; T2 - 100% soil deficit during CRI stage; T3 - 100% soil moisture deficit during
tillering stage; T4 -100% soil moisture deficit during booting stage; T5 - 100% soil moisture deficit during flowering stage; T6 - 100% soil moisture deficit
during milking/dough stage; T7 -100% soil moisture deficit during grain filling stage; T8 - No deficit (providing irrigation in all the stages



Am-Euras. J. Agric. & Environ. Sci., 13 (5): 713-722, 2013

717

Table 4: Effect of irrigation treatments on number of tillers/m in different  critical crop growth stages
40 DAS (Vegetative Stage) 70 DAS (Reproductive Stage) 100 DAS (Maturity Stage)
------------------------------------------------------- --------------------------------------------------------- -------------------------------------------------------

Treatments R1 R2 R3 R4 Mean R1 R2 R3 R4 Mean R1 R2 R3 R4 Mean
T1 79.00 80.00 84.00 86.00 82.25 102.00 114.00 115.00 108.00 109.75 95.00 100.00 98.00 106.00 99.75
T2 84.00 86.00 87.00 91.00 87.00 121.00 124.00 108.00 111.00 116.00 120.00 120.00 105.00 112.00 114.25
T3 97.00 85.00 89.00 84.00 88.75 128.00 131.00 134.00 129.00 130.50 127.00 130.00 131.00 128.00 129.00
T4 89.00 91.00 92.00 95.00 91.75 128.00 156.00 124.00 115.00 130.75 130.00 150.00 119.00 116.00 128.75
T5 85.00 86.00 84.00 82.00 84.25 130.00 131.00 134.00 129.00 131.00 128.00 132.00 138.00 130.00 132.00
T6 90.00 94.00 97.00 86.00 91.75 125.00 128.00 131.00 139.00 130.75 128.00 129.00 124.00 120.00 125.25
T7 84.00 86.00 87.00 90.00 86.75 132.00 131.00 128.00 130.00 130.25 130.00 121.00 127.00 134.00 128.00
T8 89.00 95.00 85.00 85.00 88.50 129.00 125.00 134.00 135.00 130.75 130.00 126.00 135.00 134.00 131.25

CD at 5% 5.961, SE(d)2.847 CD at 5% 11.54, SE(d) 5.514 CD at 5%  10.79, SE(d) 5.156
T1 - Control (soil moisture 100% deficit i.e. no irrigation post sowing; T2 - 100% soil deficit during CRI stage; T3 - 100% soil moisture deficit during
tillering stage; T4 -100% soil moisture deficit during booting stage; T5 - 100% soil moisture deficit during flowering stage; T6- 100% soil moisture deficit
during milking/dough stage; T7 - 100% soil moisture deficit during grain filling stage; T8 - No deficit (providing irrigation in all the stages

Table 5: Post hoc analysis for number of tillers/m in different critical crop growth stages
No. of tillers/m*
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatments 40 DAS 70 DAS 100 DAS
T1 82.25 109.75 99.75c b c

T2 87.00 a 116.00 114.25bc b b

T3 88.75 a 130.50 a 129.00 ab

T4 91.75 a 130.75 a 128.75 a
T5 84.25 131.00 a 132.00 abc

T6 91.75 a 130.75 a 125.25 a
T7 86.75 a 130.25 a 128.00 abc

T8 88.50 a 130.75 a 131.25 ab

*Means with the same letter are not significantly different
T1 - Control (soil moisture 100% deficit i.e. no irrigation post sowing; T2 - 100% soil deficit during CRI stage; T3 - 100% soil moisture deficit during
tillering stage; T4 -100% soil moisture deficit during booting stage; T5 - 100% soil moisture deficit during flowering stage; T6 - 100% soil moisture deficit
during milking/dough stage; T7 -100% soil moisture deficit during grain filling stage; T8 - No deficit (providing irrigation in all the stages

Table 6: Effect of irrigation treatments on Leaf Area Index (LAI) in different critical crop growth stages
Stages
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatments CRI Tillering Booting Flowering Milking Grain filling
T1 0.74 0.98 2.40 3.46 2.46 1.29c d c c d c

T2 0.81 1.03 3.28 4.30 2.48 1.36dbc d db db d c

T3 0.76 1.39 2.94 4.29 2.71 1.65bc d b db cd c

T4 0.74 1.84 3.37 4.23 3.38 2.31c c d db db db

T5 0.76 1.87 2.47 3.64 3.26 2.19bc c c c db b

T6 0.81 1.83 2.42 4.53 3.25 2.54dbc c c d db db

T7 0.83 2.05 3.20 4.07 3.06 2.36db b db b bc db

T8 0.89 2.29 3.53 4.45 3.70 2.61d d d db d d

S.E(d) 0.040 0.054 0.192 0.195 0.219 0.199
C.D (5%) 0.084 0.114 0.401 0.407 0.459 0.416
T1 - Control (soil moisture 100% deficit i.e. no irrigation post sowing; T2 - 100% soil deficit during CRI stage; T3 - 100% soil moisture deficit during
tillering stage; T4 -100% soil moisture deficit during booting stage; T5 - 100% soil moisture deficit during flowering stage; T6 - 100% soil moisture deficit
during milking/dough stage; T7 -100% soil moisture deficit during grain filling stage; T8 - No deficit (providing irrigation in all the stages

Persistence of the higher assimilatory surface leaf area is growth parameters contributes significantly in the
a pre-requisite  for  prolonged  photosynthate  activity development of “source”. Since there are significant
vis-à-vis higher dry matter accumulation and ultimately differences in source development, it may be interpreted
crop productivity. Since plant height, number of tillers that it will also affect the yield of the crop. Yield results
plays and leaf area plays an important role in reveal that there is a positive correlation between LAI and
photosynthesis [15-17], it may be understood that these grain weight (r = 0.728).
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Table 7: Effect of irrigation treatments on grain weight and above ground

biomass

Yield parameters

-----------------------------------------------------------------

Grain weight Above ground

Treatments /spikelet (g) biomass (t/ha)

T1 1.18 8.58

T2 1.81 13.76

T3 2.54 19.79

T4 2.59 19.19

T5 2.23 18.07

T6 2.22 15.79

T7 2.33 22.56

T8 2.67 21.14

S.E(d) 0.134 1.764

C.D 0.29 3.692

T1 - Control (soil moisture 100% deficit i.e. no irrigation post sowing; T2

- 100% soil deficit during CRI stage; T3 - 100% soil moisture deficit during

tillering stage; T4 -100% soil moisture deficit during booting stage; T5 -

100% soil moisture deficit during flowering stage; T6 - 100% soil moisture

deficit during milking/dough stage; T7 -100% soil moisture deficit during

grain filling stage; T8 - No deficit (providing irrigation in all the stages

Effect  of  Water  Deficit  on  Leaf  Area  Index  (LAI):
Plant leaf area index is an indicator of the overall health
conditions of the crop which is a combined result of soil
moisture status, soil fertility and disease free atmosphere.
Eventually the LAI has been consistently high in almost
all growth stages in all the treatments but the trend has
remained same. This can be attributed to the soil moisture
status. Comparing the LAI charts (Fig. 3 through Fig. 9)
and the soil moisture dynamics chart (Fig. 11) this factor
is understood more explicitly. Therefore, statistically
significant differences were observed in leaf area index
(LAI) in different plant growth stages as a result of deficit
irrigation (Table 6). Similar results were obtained by
Pandey et al. [18] and Sponchiado et al. [19].

Dry Matter Production: Dry matter production shows a
close relationship with LAI [16]. Dry matter accumulation
was estimated in three stages of the crop, tillering,
flowering and milking stages,respectively. Dry matter was
accounted for root, stem, leaves and spikelets separately
to estimate the dry matter partitioning. Even though the
treatment with no water deficiency (T8) recorded highest
dry matter accumulation, it was worth noticing that
skipping irrigation in CRI and milking stages has
significant  decrease  in  the  dry  matter  accumulation
[20, 21]. Differences among treatment in allocating the
sources from the sink were observable (Fig. 10). 

Fig. 3: Difference in LAI during Crown Root Initiation
(CRI) critical crop growth stage of wheat (Triticum
aestivum L.) crop

Fig. 4: Difference in LAI during tillering  critical crop
growth stage of wheat (Triticum aestivum L.) crop

Fig. 5: Effect of skipping irrigation in CRI stage on T2
treatment of wheat (Triticum aestivum L.) crop
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Fig. 6: Difference in LAI during Booting critical crop Fig. 9: Difference in LAI during grain filling critical crop
growth stage of wheat (Triticum aestivum L.) crop growth stage of wheat (Triticum aestivum L.)

Fig. 7: Difference in LAI during flowering critical crop Fig. 10: Effect of deficit irrigation schedule during
growth stage of wheat (Triticum aestivum L.) crop various critical crop growth stages on grain

Fig. 8: Difference in LAI during Milking critical crop difference in the grain weight among T3, T4 and T8.
growth stage of wheat (Triticum aestivum L.) crop Treatment with no irrigation (T1) has shown drastic

Soil Moisture Dynamics: Soil moisture content was treatment T2 has also adverse effect on grain weight. The
estimated  to  calculate  the amount of irrigation water. results are shown in Fig. 7. The relationship between LAI
The soil   moisture  changes  during  the  crop  period  are and  grain  weight  is  also  illustrated through regression

crop

weight

given in Fig. 10. After the pre-sowing irrigation which
coincides with the onset of winters in Northern India, the
temperature becomes low to extremely low the
evapotranspiration losses are limited to minimum. Hence,
the second and third stages of crop keep on surviving on
the root zone soil moisture (Fig. 11). Estimating the soil
moisture content before irrigation can be an important
criteria to schedule irrigation and also irrigating with the
required moisture content [22,23]. 

Yield and Yield Attributes: There was no significant

reduction in grain weight. It is also observed that
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Fig. 11: The dynamics of root zone soil moisture (average
soil moisture of 90cm depth) in various critical
crop growth stages as affected by deficit
irrigation schedule

Fig. 12: Relationship between LAI and grain weight as a
result of providing the deficit irrigation in critical
crop growth stages

Fig. 13: General variations in the major climatic
parameters during the crop growing season (rabi)
of the year 2011-12 at IARI Pusa observatory,
New Delhi, India

analysis (Fig. 8). The results of grain yields could not be
reported due to inability in threshing of the produce due
to higher moisture contends in the field due to incessant
rainfall in the previous week. An equation between LAI
and plant dry matter accumulation has also been plotted
based on the research results (Fig. 12).

Grain weight (y) = 0.682. Leaf Area Index (x) + 0.8083
(5)

R  = 0.5382

A general variation of the major climatic parameters
at the study are has been presented in Fig. 13 which
indicates that though the maximum and minimum
temperatures have behaved quite normally, the rainfall at
the station was quite consistent. During this year there
were several rainstorms (seven) of the order of 5mm to
more than 20 mm which has affected the crop yield quite
favourably by adding moisture to the soil. The minimum
temperature reduced drastically during the third week of
November ( sowing period) to second week of February
which in turn has resulted into a substantial reduction in
the evaporative demand of the atmosphere. This may
have been the major reason for non-significant changes
in the crop parameters in the initial two crop growth
stages followed with heavy pre-sowing irrigation which
has resulted into non-significant variation among the first
two stages. In the later parts of the season however, the
climate has improved and subsequently the changes in
different crop growth parameters have been observed and
recorded. This is a clearcut reason for keeping the crop
without water after sowing with presowing irrigation of
more than 50 mm or saturated soil profile.

CONCLUSIONS

A field experiment was conducted during the rabi
cropping season of 2011-12 at WTC experimental farm
No.3, with objectives to access, the effect of deficit
irrigation on plant growth (crop morphometry,
photosynthetic activity (LAI), dry mass partitioning), soil
moisture dynamics and yield of wheat (Triticum aestivum
L.) crop. The soil was having low water retention
characteristics and the area fell in semi-arid climatic
conditions. The field investigations were carried out with
wheat variety HD 2733 (duration 120 days) in sandy loam
soil in Randomized Block Design (RBD), replicated four
times. During the rabi season of 2011-12. From the
analysis of the data collected it can be concluded that the
growth parameters have direct correlation with yield and
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hence,   the   productivity   of   wheat (Triticum 6. Bryla,   D.R.,   T.J.    Bouma,    U.    Hartmond  and
aestivum) crop.  Skipping  the  irrigation  during  CRI D.M. Eissenstat, 2001. Influence of temperature and
stage  drastically  reduces  LAI.  The  root  length soil drying on respiration of individual roots in
however, increases  with  water  stress  up  to  certain citrus: integrating greenhouse observations into a
limit,  then  a  reduction  happens  because  of  soil predictive model for the field.  Plant  Cell  Environ.,
hardening. Estimating available soil moisture content 24: 781-790
before irrigation can help in reducing seepage losses 7. Gonzalez, J.A., M. Bruno, M. Valoy and F.E. Prado,
during irrigation. During rabi season (winter crop) wheat 2010. Genotypic Variation of Gas Exchange
crop can utilize the available soil moisture to certain limit Parameters and Leaf Stable Carbon and Nitrogen
as the evaporation losses are less. The soil moisture Isotopes in Ten Quinoa Cultivars Grown under
stress during grain filling stage recorded the Above Drought. J. Agron. Crop. Sci., pp: 0931-2250. 
Ground Biomass (AGB) more prominently possibly due to 8. Molden, D., R. Sakthivadivel and H. Zaigham, 2001.
the rapid movement of photosynthetic (source) to the Basin-Level Use and Productivity of Water:
spikelets (sink). Examples from South Asia, IWMI Research Report
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