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Abstract: “The study was conducted to identily crtical nitrogen percent
combinalion in low land rice in gentral Bihar whare farmers g
technigue and regression aquation ware used. There ware si

in grain and optimum nitrogen and watar leval

nply maager amounts of fertilizer nitrogen. The critical fimit
gnificant relation ships batwaen yiald, grain nitrogen, ltertilizer

nitragen and water levels |r= 0.943, 0. 947]. 1he gritical lavel of grain nitragen content found was 0.82% and was lalling near
to the eptimum combinatian. The optimum combination found waz 80 kg M ha™! and B cm water lavel in relation 1o a yield of
5500 kg ha™', This GN index 15 uselul for optimizing the available water resources as well as axternal nitrogen raguiremant of
tha rice crop and the technigue used for dervations were practically simple
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Introduction

Gangatic alluvium is most popular rice belt of India. The soils in this
araa are poor suppliers of nitrogen. The nitrogen use efficiency will
nhever cross one third of available in the soil. [t is manifasted
further with natural water ievels that ocour and non- sysiamatic
irtigation methods adopted in these plains. The farmers do not
apply nitroganous fartilizars with the apprehension that most of
it will be lost by field-to-figld imigation, flooding and submergonca.

AU is reportad that the grain nitragen content indicates the axtant

availability of nitrogen te the plants from different sources.
Dilferant workers exprassed that grain nitregen has a gond
carralation with availabla nitrogen and significant relationship with
nitragen remobilization in relation 1o nitrogen sccumulation in grain
(Dolmat et af,1380; Dhillon st al., 1998; Sarvestani and Pirdashty,
2001). In general, native soill available nitragen would be uniform
in 5 particular area and using external fertilizers to the soil only
alters it. Hence, grain nitrogen was also used as index for availabla
nittogen, Since the above faciors are dirsctly affacting the dry
matter ard yield critical grain nitrogen contant is sssantial 10 be
idanlified.

The statistical techniqua used in critical leval approach givan by
Cale and Melson (1971) is a simple and good tool to know Lha
noint at which differant contributing factors interact at mast and
vields an optimum. Having good yields, at the same time using the
resources (natural and external) precisely is a challenge for
sustainability. Hence the stutly was laken up to identify the critical
nmiragen content in the grain, the optimum yield levels with
diffargnt  nitrogen  and  water  jevnis for  better resource
managomant,

Materials and Methods

Based on the abave concupt, expaeriment has been initialed during
1998 kharil season in this experimensl fields, which wers lined
with lovwe-density poiyathyiena (LDEE) films up to ane-meter length
19 avaid seepago from plod to plat during cultivation. Four (0, 40,
B0, 120-kg N ha™") differant nitrogen and water levels (0, 4, 8, 12
om) were replicated thrice in a split plot design. Different water
lavels were maintained by incraasing the bund levels raspectivaly,
The nitrogen was applied in three split doses at racommended
intervals, '

Rice {Oryza sativa cv. Sita) was taken as a tast crop during three
khar'l sessons. The soils are Usti Psamments undar Gangetic
alluvium plains. The textura is silt loam (s) to silt clay loam (scl)

The initial soil fertility status was astimated using standard
mrocedures after procossing in the labaratory (Tahla 1).

Grain nitrogen contant was estimated in [Kjeltec-- 200011 automatic
nilrogen  analyzer using kjeldhal procedura given by Jackson,
(1873} atter digesting samples with H;50, and Hy0, Mean values

Table 1: Sail charactaristics of the study area 3
Soil charactaristics ) i
Soil texture; Silt lpam to silt clay Inam
pH (1:2 ratio): 7.200
Elertrical conductivity 11:2 ratial{dS/m): 0.241
Organic carbun {%); 0610
Fertility status:
Avgilsble nitrogen [hg ha™'): 2690.0
Available P,0, [hyg ha-"): 280.2
Available K,0 (hg ha ') — 3E50.0

Table 2: Effact of fertilizer nitregen and water loval on percent grain

- nitrogen of rice . }
Nitrogen Water laval Grain yield Grain nitragen
fkaha™) leml kg ha™'] x| I
0 o ZHE] 0.77
40 i} 3433 0.80
RO 0 4867 084
120 aQ 51687 0.80
4] 4 3277 0.77
H0 4 4730 0.87
= 14] 4 G120 1.00
120 4 5740 1.13
o B 4730 0.85
40 ] B673 0.91
a0 8 5597 1.02
120 8 1197 1.14
V] 12 3853 0.83
40 . 12 4767 0.83
80 12 6220 1.10
120 12 6270 ] 1.18
A 0.85 002
Cd {%) 3] .74 0.0z
BXA 1.54 0.0
AXB 1.48 0.02

Table 3:  Relalionship between various levels of tertilizer nitrogen, waler
depth, grain vield and percent grain mitrogen conlent in rica

Factors ¥ Ralatinnship . r-walug
Ferlilizer nitrogen and THI%| =0.707 + (0.00240x 0.842
water depth WD+ (0.0148xFN)

Fartilizer nitrogen, water T.N{%)=0.636 + (0.00151x 0,947

depth and grain yield WO+ 10,0122xFN) + (0.0022 FaGY] —.
T.N: Tatal nitrogen %: WD: Water depth in em; FN: Fertilzer nitrogen;
GY: Grain yield

of the GN sontent wera taken for muitiple regression analysis, The
relationship betwsen watar levels, nitrogen content and qrain
wield was studied using multiple regressian analysis. The data was

“Blso analyzad by a split plor design for significance between

treatments [Anonymous, 1988}
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Fig. 1: Critical level for grain nitrogen of rice under ditferant
nitragen and water lavels

The critical level of total grain nitrogen content was identified
using the procedure based on the critical lavel approach
enumarated by Cate and Melson (1871]. Mean grain nitrogen
eantant at different water snd fertilizer levels was taken in this
test against the grain yield values. The valuas wera divided into
four quarters such that lalt lower and right uppar should contain
maximum number of values in a scatter plat.

Results and Discussion

The grain yield showed an increasing trend with increase in the
fertilizer ‘itrogen content as wall as waler levels. Howaver, the
linear relation was up to 80 kg nitrogen content and B om water
lavel. Howaver, grain yiald increased up to 120 kg but it was n
decreasing returns. Grain yield ranged from 2B63 to 7197 kg ha"'.
Similar relationship was also seen with total nitrogen contant of
grain whaera it ranged from 0,77 to 1.18 (Tabla 2).

The axperimantal results revealad that there is a significant affect
ol diffarant nitrogan levels on grain vield. It is also established that
thera is & sigrificant relationship ir= 0.942) between total nitrogen
content of grain, water and fartilizer nitrogen {Table 3). Nitregen
effect is saen conspicuous as leaf colour incresses in rice. It was
ghservad by Okamoto (1994} that the nitrogen content af rice
agrain was closely correlated with the lsaf color at full heading
ctage. Sarvestani and Pirdashty (2001) was also observed that
among dilferent parts of tha shoot, leaves (flag leaf +laavas) had
mora important effect on grain nitrogen accumulation. Two
physiological processes are involvad in grain growth, utilization of
photosynthates through current  phetosynthesis  and
ramobilization and translocation of substance acournulated bafora
anthesis [Akita, 1989).

Sirmlarly significant ralationship {r= 0.947] was abserved batween
grain yield with grain nitrogen content (Table 3. lwasaki el al.
11997) reported that during ripening, howewor, nitrogan
ascumulates in the spikelet of the ear mainly as protein and the
protein content at harvest accounts for 8-10% of the final dry
matter cantent. Dhillon 2¢ al. (1999) also cheerved the similar typa
ol relationship in rice with available nitrogen in Punjab soils.

It was observed that excess water lavels reduced the yislds.
Increased nitrogen avaitability and more nitrogen uptake and grain
nitrogen was obsarved in delayed flooding conditions in Spain
[Carreres et al., 2001), During the grain filling period, N was
graclually transiocated fram the vegetative plant parts to the
developing rice panicles as reported by Sarvestani and Pirdashty
12001). The grain nitrogen content of all the rice plants grown
under upland conditions was higher than that under paddy
condilion.

1.2

Tha critical limit {0,92%) has been identitied or total nitrogen of
rice grain in relation 1o the oplimum grain yield at different
romhbinations of water and nitrogen levels studied. The results
ravealad that a linaar response up to the yield level of 5500 kg ha™'
after that the response was in decreasing trend with increasing
fertilizer nitrogen. The harvest indax decreased with increasing
fertilizer lavels. The grain nitrogen contant was negatively
corralatad with harvest index and increase af the lop dry weight
{Kambayashi at al., 1980},

Tha same can be correlated with tulal grain nitrogen content. 80
kg nitrogen and B cm water level was critical for getting aptimum
response to the added fertilizer but beyond that it is in decreasng
trand.

Tha critical limit observed could be used to predict the optimum
vield and to know up to which lavel of nitrogan the response to
yield is seen under a moisture regime. The grain nitrogan conient
indicates the accumulation of tha nutrient in final sink of the plant,
since increase in grain nitrogen content with the availability at the
sourca can be related to the response of crop to the nutrent
under a certain favorable conditions.

Therafore, finding out & optimum level of nutrient and water
raquirement in relation ta the optimum grain yield with the hslp of
eritical grain nitrogen content for different rice ocosystems under
varied soil and aconomic groups would help in managing natural
resources as well az nutritional requirements of the rice crop.
Besides, the critical level also is taken as criterion in estimating the
wotal nitragen requirement of & pradicted cropped area in a region
far achieving a targeted output. Similar critical limits can be
astahlished for different nutriants and crops in order to oplimize
resources in the light of sustainability.
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