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ABSTRACT

To assess the quantity of rainwater deficit during growth stages of rainfed
kharit rice in new alluvial zone of West Bengal at different risk levels under
nermal and delayed transplanting sttuations historical weekly rainfall database
pertaining to six different stations of this Zore were analysed, A criterion of 50
mm weekly water requirement was utilised to find out weekly rainwater deficit.
Incomplete gamma distribution analysis of water deficitz accumulated over
three crop growth stages was done. Al high nsk level (75% probability),
vegetative, reproductive and maturity stages are likely to face 30—80, 15—
108 and 24—130 mm rainwater deficit respectively due to progressive delay
in transplanting from the earfiest week, Similar projections at moderate risk
level (50% probability) are 45—81, 31—133, and 47—145 mm respectively.
Distribution of rain is so erratic that even crop transplanted in 28" week is
likely to face 69 and 122 mm total rainwater deficit at high and at moderate
risk level respectively,
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In the new alluvial agroclimatic
zone of West Bengal, transplanting of
rainfed Aharif rice is delayed due ecither to
delay in the onset of monsoon or adjustment
in the cropping sequence. Though total
seasonal rainfall is more than sufficient to
grow rainfed kharif rice, due to skewed
distribution of this chmatic parameter the
crop faces different degrees of rainwater
deficit even when the crop is transplanted
at proper time. Since transplanting of kharif
gee i this zone is done between 28" SMW
(9-15* July) at the earliest and 35% SMW
(27% Aug - 2" Sep) at the latest,

characterisation of rainwater deficit during
vegetative, reproductive and maturity stages
under normal and delayed transplanting
situations at different risk levels 1s necessary

" to help the farmer and/ or planner to decide

upon alternative cropping strategy or
management options. Using long term

historical weekly rainfall database pertaining

to six different stations of this zone and a
criteria of weekly stable rainfall as deseribied
by Singh and Singh (2000) an assessment
of the quantity of rainwater deficit at high
and at moderate risk levels for different
transplanting scenarios starting from 28" to
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35% SMW has been made for this agro-
climatic zone of the state.

MATERIALS AND METHODS

Historical daily rainfall databases
pertaining to different stations, viz,
Krishnanagar (1901-1990), Baharampur
(1901-1990), Dum Dum (1951-1990),
Burdwan (1901-1980), Hoogly (1969-1988)
and Howrah (1961-1980) of new alluvial
zone of West Bengal were collected from
National Data Centre, India Meteorological
Department, Pune, wiich was subsequently
converted to total rainfall on standard
meteorological week (SMW) basis for this
study. Considering 3-4 mm daily ET loss and
3-4 mm daily percolation loss from rice field
in the castern Indian region, Singh and Singh
{2000) have assumed that a weekly rinfall
of 50 mm is sufficient/ stable to mect the
water requirement of rice crop. Since the
average bund height maintained by the
farmer is around 30 mm, which 1s maximum
allowable submergence, it was considered
that any weekly rainfall above this quantity
1s ineffective and is going to be lost as run-
off. Taking this into consideration, effective
rainfall (£ 50 mm/ week) for each week of
the kharif rice crop growing season of the
entire database was calculated which was
subsequently subtracted from 50 mm to
obtain weekly water deficit. Entire growth
period of rice after transplanting was divided
into three stages, viz, vegetative (6 weeks),
reproductive (4 weeks) and maturity (4
weeks). However, during maturity stage
rainwater deficit was analysed only up to 3
weeks since later weeks require dryness
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for good harvesting operation, Cumulative

. rainwater deficit for each of the three crop

growth stages were summed up for eight
different possible transplanting periods (28th
to 353% SMW). Time seres of such values
were subjected to incomplete gamma
distribution analysis (Thom, 1958) as
described by India Meteorological
Department (1993). Minimum expected
rainwater deficit at 3 out of 4 years (75%
probability) was considered as high risk
level since the estimated deficit 1s lower and
that in 1 out of 2 years (50% probability)
was considered as moderate risk level since
the estimated deficit is comparatively higher.
Thus all the deficits during vegetative stage
were compared against a rainwater
requirement of 300 mm (50 mm X 6 weeks).

" Similarly deficits during reproductive and

maturity stages were compared against a
rainwater requirement of 200 mm (530 mm
X 4 weeks) and 150 mm (50 mm X 3 weeks)
respectively.

RESULTS AND DISCUSSION

Rainwater deficit at different growth
stages

Accumulated rainwater deficit
during vegetative, reproductive and maturity
stages for the rain-fed kharif rice crop
transplanted from 28* to 35% SMW under
high (75% probability) and at moderate
(50% probability) risk level for different

- stations of new alluvial zone of West Bengal

are presented in Figure | and 2 respectively.
With successive delay in transplanting time
from 28% to 35" SMW accumulated

rainwater deficit during three different

Journal of Agrometeorology/Ceety/70



[Vol. 8, No. 1

ABHIIIT SAHA

67

(potad yimord yaam -£ SY110] [[EJUTED [RUOSEAS [E10121E31PUL sisapiuared ug samdi g,

(g LER) (o Law) (&rar) (8 L6%) {gsHE) (Lgoe) [z £0g)

reop | ewsr | booe | vosr | oEce| 867 | 9wSE | TTRT | 9ERE|LELT)  SO0% epRT | LE9E | E6l pEE
E.Er (7'gzs) (6855} (L 0gp) (9 pey) (g (9'zgs)

vete | veve Vevee|esse | vuze| o5z | woie | Toer |wooe|gute| 1ITE | €9ET | LIE ) £8ET e
{5'095) {L'68E) (L 1ze} {8 zzs) (v ens) (opLk) {5 159)

crir | osel |sesz| oz |zemz|esor| itz | UZ61 |S7€9T | vRRI|  1HE L6l | TLT | 9'58] g
(zLia (nzesl (1'699) (g pEs) {g1Ls) (5 0gs) (9 p69)

f9TE rvct | wosz|owst | vezz] eist| sozz | v9st | ewiz | Lerl| e€el | TREL | GWET | B puge
{£'pgal i (LERL) (0 EEL) (6 red) (0'azo) i (age) (apLL)

B'161 cozl |woz|siel | seet | egzn | oest | senl [ rost| veot] <4l | RGLL J 681 | CTl] WE
(EsrL) {001%) (gogL) {e'onL) (L sag) {6 0F9) lages)

#1191 weg | oiet | peor| wren | go1 | £91 | 968 | 10SD) ¥R | LEGT 6 gs1 | 18 pog
(F 16L) {1608 (g'os8) (zopL) (£zsL) (1°Z85)

L9E1 vie lowrr| cee | vepr| we | LEEL | 660 fwezl| $9 sovl £IL 6T

_ (9'9gg) (9988) (5 E68) (LaLl) {o'orgl (1s0L) e 1TE)

TECL cgg | gl | vl | LoEr| L84 | LRT1 I 0 S O It T | ere | 10T1| 648 mET

PO wdrgr | popd | wBim | pes | wSim | cposy | wRm |cpos | wdn | cpow | wSiH | PO | WHH | (ppasiap)

Iuoy Lo) usap Yl mag] AEooy] mndureavyrg URAPINY NURT TR R WInE] wng| gununpd sung |

‘[eBuag] 1594 JO SUOZ [RIAN[E
M3 UL SIWNY JUSIPIP 18 pajurjdsuen 90U flmyy 10] S[9AI] HSLL OM] 18 (L) 10Lop IUMUTED [EUOSERS & | A|qE]

Journal of Agrometeorology/Ceety/71




June 2006]

growth stages of rainfed rice increased
progressively. When studied across
different stations, it was revealed that at high
nsk level vegetative stage is likely to face
30 to 60 mm deficit whereas reproductive
and maturity stages are likely to face 15 to
106 mm and 24 to 130 mm rainwater deficit
respectively as transplanting is delayed from
28% 10 35 SMW. At moderate risk level
similar deficit during vegetative,
reproductive and maturity stages arc 45 to
91 mm, 31 to 133 mm and 47 to 145 mm
respectively. Analysis also highlights that
cach weeks delay in transplanting from 28%
SMW vegetative stage of the crop is
supposed to be exposed to another 4.3 mm
ramwater deficit at high risk level, Similar
deficit for reproductive and maturity stages
were 13 mm and 15.2 mm respectively per
one week delay in transplanting. It is also
evident that vegetative stage is not likely to
face significant rainwater deficit whereas
maturity stage is likely to face maximum
deficit followed by reproductive stage due
to successive delay in transplanting.
Transplanting on 29" SMW leads to
minimum water deficit in vegetative stage,
however, crop transplanted in the carliest
week (28% SMW) leads to minimum water
deficit in both reproductive and maturnity
stages. When studied across the stations it
is evident that pattern of relative water
deficit duning different stages with delay in
transplanting were almost similar which
indicates similar temporal pattern of rainfall
distribution during crop growth stages across
the stations studied.
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Total seasonal rainwater deficit

At high risk level total rainwater
deficit is likely to vary from 68.5 mm
(transplanted at 28% SMW) to 288.3 mm
(transplanted at 35" SMW) causing four
times increase in deficit due to extreme
delay in transplanting (Table 1). However,
similar increase at moderate risk level is
about three times (from 123.2 mmito 363.2
mm)._ It is interesting to compare these
deficits against total growing season rainfall

. (for 13 weeks) and growing season

rainwater requirement, i.¢., 630 mm (50 mm
X 13 weeks). Analysis shows that total
growing season rainfall across the stations
is highly vanable whereas difference in total
rainwater deficit is not significant; had the
distribution been uniform, erop transplanted
upto 31* -32 SMW could have faced little
or no water deficit. Skewness of rainfall
distribution in this agroclimatic zone can also
be appreciated by the fact that even crop
transplanted in the carliest week (28th
SMW) was likely to face 69 mm and 123
mm total rainwater deficit at high and at
moderate risk levels respectively against a
total growing season rainfall of 837 mm
which is 187 mm more than that required

© {650 mm = 50 mm X 13 weeks), It is also

interesting to note that relative difference
between water deficits at two risk levels is
wider in carly transplanted crop. However,
as the transplanting is delayed these
differences became much narrower which
might be due to consistent low rainfall
towards the end of growing scason.

Depending upon the extent of delay
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Fig. 1: Rainwater deficit during growth stages of kharif tice in the new alluvial zone of
West Bengal at high(73%) risk level
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Fig. 2: Rainwater deficit during growth stages of Afarif rice in the new alluvial zone of
West Bengal at moderate (50%) risk level
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in transplanting due to various reasons and
based on their risk bearing ability farmers/
planners can assess the quantity of expected
rainwater deficit to which the rainfed rice
crop is likely to be exposed and make
decision about the feasibility of any
contingent measures or alternate cropping
strategies.
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