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Abstract

Pat experiment was conducted 1o examine the effect of salrated soil moistire on germination, reot growth and establiskment
of wheat in comparison with normal condition. Four wheat varielies vie.. HD 2643, TID 2285 HUW 234 and Kundan were considered
for the studv. Reduction in germinalion (37%), plant height (9%, leaf avea (11%) and dry malier (25%) was recorded in saturated
condition over normal condition. High reot growth was recorded under saturated soil meisture condizion. which was 31% more over
normal condition. Among four varieties. the highest root growlh and lowest zeduction in other growth parameters were found in FiL
2285, The varieies HUW 234 and Kundan were performed alike next to HD 2283 HD 2642 showed poor respense which was more

susceptible to saturated soil moisture condition. Varieties, water regimes and its interactions were founc significant.

Introduction

Productivity of agriculture in castern India
especially Bihar, is very low due to many production
constraints. Excess soil water and water scarcily are
causing yield losses in many crops. Monsoon strikes
during second week of June in Bihar. Normal rainfall
ol Bihar is about 1200 mm. 80% of which is received
in 4 months from June to September. There is a short
spell of rain generally during first fortnight of Ociober,
In lowland rice, water stagnation remains till November
followed by cxcess soil moisture till December. Rice
harvest has to be done when the soil 1s highly saturated
and in some occasion on standing water. Due to this
excess quantity of residual soil mositure, it takes more
than one menth to prepare land for subsequent wheat
crop which leads to delay of sowing. Timely sowing
of any crop is a precursor to get betler yield.
There are number of wheat varieties popular in
this region under normal cultivation conditions.
Performance of these wheat varieties under adverse
soil moisture condition is not standardized. Any
variety, which establishes well under this condition,
will eliminate delayed sowing. An experiment was
planned to study the effect of saturated soit moisture
condition on germination. root growth and
establishment of wheat varictics in comparison with
normal cultivation.

Materials and Mecthods

Soil was very deep, poorly drained with clayey

surface texture. Texture was silly clay with sand, silt
and clay conteni being 17, 42 and 4%, respectively.
Bulk density was 1.45 g/cc and porosity was 44.3%.
Maximum water holding capacity and saturated
hydraulic conductivity were 49.1% and 0.3 cm/hr
respectively.

Experiment was conducied in pots during
1999-2001 at {CAR Research Complex for Eastern
Region with four wheai varieties namely HD 2643, HD
2285, HUW 234 snd Kundar. Two water regimes were

considered viz., 3 cm irrigation was give when the soil
moisture reached 23% and saturated. Water applied
frequently to maintain saturation point (48-49%). Seeds
were sown at i lo 2 mm depth. Treatments were
replicated four iimes and arraaged in completely
randomized desigrn. Soil moisture conlent was
monitored consiantly with the heip of Time Domain
Reflectometry (Trase Swvstem). Germination was
counted from 3% c¢ay onwards. Growth parameters
were measured as ti.lering stage of crop. Leaf area was
measured with automaric ieaf area meter (Licor Model-
LI-3050A).

Seedlings were removed along with soil with
the help of hand hoe. They were kept in warer for few
hours and the soil particles were removed by running
water with gentie force. All the roots were removed
from the plant and ihe moisture content was remnoved
with tissue paper and weighed. Root parameters were
measured with root lenzth measuring system (Newmarl,
1966).
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Result and Discussion

Secds under saturated condition sprouted 2
days earlier than normal irrigation condition. But the
germination was poor when the time advanced and at
the time of final count. The average germination per-
centage was 92 and 38 per centages vnder field and
saturated condition, respectively (Tablel). The
reduction in germination under saturatad condition was
39% over field condition. Higher bulk density and very
fow hydraulic conductivity of the soil hamper the
drainage. it leads to soit saturatien for long period and
reduce the oxygen availabilily for respiraiion of seeds.
Each variety also showed variable reduction in
germination under saturated soil moisture condition to
the tune of 60, 20, 35 and 35 per cent of HD 2643,
HD 2285, HUW 234 and Kundan varieties, respectively.
It may be due to sheortage of oxvgen which resulted
in poor germination (Heydacker and Orphanor. 1968).
The highest percentage of germination was obtained
in HD 2283, which was significanty differing from
other varictics. Varictics like HUW 234 and Kundan were
found on par. Genotypic variation i toferance to water-
logging exists in wheat (Davies and dillman, 1988),
Variety HD 2643 was found highly susceptible to
saturated condition. Soil moisiure regimes, varicties and
interaction of both were found significant.

Leaf area of wheat varieties measured under
saturated condition was found reduced (13 %) as
compared to normal condition. Leaf arca of HD 2285
was 36.53 cm?/plant, which was highest among all
varieties followed by HUW 234 and Kundan, Wheat
variety, HD 2643, was the least in leaf area measured
among four varietics. The reduciion of leaf area was
41 % in HD 2643 compared to HD 2255, Gardrer and
Flood (1993} found that water logging reduced leal
elongation, kerne! number and final yteld in cereals.

Mean plant height of the wheat varieties grown
under sglurated condition was reduced which was 11
per cent lesser than normal condition. The difference
in plant height amongst different varicties was
pronounced more under saturated soil condition which
were 24, 1,174 per cent in HD 2643, HD 2285, HUW
234 and Kundan, respectively over normal condition.
Hence the reduction in height was less in HD 2283 and

high in Hid 2843 Treatments and interaction were
found significant.

Adventitious roots were found developed
all the wheat varieties, which were grown under
saturated conditions as obscrved by Cannel 1979,
(‘fable 2} The mean increase in root weight in saturated
soif moisture was 24 per ceni more over normal
condition. Highest difference ir root weight between
normal and saiurated condition was observed with HD
228314 1% followed by Kuudani [0% 3, HUW 234(9%}
and the fowest difference was obpserved with HD
2643(4% ;. The variety HD 2283 recorded the highest
%) in saersted condition compared

rocl weight (193

to the susceptible variety HD 2643 which recorded the
lowest root weight. Root length was 76 per cent higher
in saturared condiiion over normal condition. Among
varieties. HD 2285 recorded 280 per cent root growth
under saturated condition compared to HD 2643,
Average surface area of all the varieties was 37 per
cent higher under sslurwied condition compared o
normal concition. [n saiurcted condition, HD 2285
recorded 327 per cent higher surface area compared
to HD 2642 [oliowed by Kundeni120%) and HUW
234(73%). Root dis

saturated condiiien,
over normal conditon. Though the root fength and

s found reduced unde

recuction was 38 per cent

surface arca wore found tower in HD 2643 tt has
recorded higaest root dicmeier wiich may be duc io
Crop stress under excess soil molsture, All the varieties
grown under sasurated soli moisture were recerded
higher root volunie density over normal condition and
it wes highest in HID 2285,

Difference wos observed in total dry matter

ction among wheat varicties grown under

(TN
saturated corndinen with normal condition. The TDM

was reduced under sevraied moistire condition, which
was 17 per cent ess gver norma: condition. and the

inreraction berweer varieties and soil moisture content
was significant und indicated thai the wheat varietics
responded negatively to sofl saturation. The highest dry
matler production was observed in wheat varicty HD
2285 and lowest in HD 2643, Oxygen deficiency caused
by waterlegging reduces shoot and root growth
{Trought and Drew. 1980, Savad. 1998, Collaku and



Rasax et al. © Effect of soil moisture regimes on germination
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Harrison, 2002). The reduction of TDM in HD 2285
was very iess (7%) under saturated soil moisture
condition and it was highest in Kundan (37%:) followed
by HD 2643(22%) and HUW 234(18%),

Number of lters and number of leaves per
plant were found higher under saturated soil moisture
condition. Though the growth recorded numerically
higher values, but spatistically it was non-significant.

The germination of wheat was adversely
affected by saturated soil moisiure condition. The
varietal differences observed in the study indicate that
timely wheat sowing cen be donz even whern the soil
moisture content is close 1o sawration levei by adoption
of wheat varicties like HD 2283 which is res

ant to
saturated moisture condition. A good amount of residual
soil moisture can be utilized effectively in fow lands of
river basins in Eastern India. Optimum fertilizer dose
has to be identified for obtaining the higher vield under
saturated soil moisture condition.
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