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ABSTRACT

Canopy temperature (CT) and canopy air temperature difference (CATD)
were measured to screen ten genotypes of Indian mustard under irrigated and
rainfed condition for determining susl::eptlbnmy to drought. Genotypes RK8605
and Krishna were found to be the most suitable having better CGR, yield and
yield contributing characters under rainfed situations. Inversa but significant
correlation was observed between CT and yield components under rainfed
condition and vice versa belween CATD and yield componants. CATD was
negatively correlated under rainfed condition but positively correlated with seed

yield under irrigated condition.
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Indian mustard commonly grown in
tropical and temperate areas is an imporamt
crop in respect of oil production and
contributes @ major share in national
economy. Canopy lemperature measurement
under water stress conditions of crop is
gaining increasing attention as a selection
Index for dehydration avoidance (Blum er
ar 1982; Keener and Kricher 1983; Harris
er gl 1984 and Chaturvedi et af 1999 in
VATIOUS Crop species,

Canopy temperatures were used for
scheduling irrigation (Jackson et al 1977,
Das et al 1990; Kumar and Tripathi 1991)
and also to detect crop condition under
water stress in wheat, maize and rice
{Ingram ¢r o/ 1990; Kumar and Tripathi

1990). In Brassica species such reports are
very limited.

Keeping this in view, the present
investigation was undertaken to screen
Brassica genotypes using canopy
temperatures for better yield under stress
conditions and 1o develop its relationship
with growth, yield and yield contributing
characters,

MATERIALS AND METHODS

The experiment was conducted at
university instructional farm Kumarganj
{U.P. India) with ten Indian mustard
genotypes commonly grown in the region,
Varieties tested were NDR-850(V1), Varuna
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(V2), RK-8605(V3), DYS 279 (V4),
Vaibhav (V3), Vardan (V6), Knshna (V7),
Kranti {(V8), CSR 1110 {V9) and Rolim
(V10). These varieties were grown under
both irricated and rainfed conserved soil
maisture conditions. Morphelogieal
observations were taken on the 30, 60 & 90
days of plant growth. Crop growth rate
(CGR), relative growth rate (RGR), specific
leaf weight (SLW) and specific' leaf area
(SLA) were calculated using the formula
of Evans (1972). Canopy temperatuns wis
measured using Infrared thermometer
{Model, 110 ALCS). Accuracy of
thermometer was + 0.5°C @1 working
distance of 2 to 3 metres depending upon
target stze, Mceasurcment was made
between 1200- 1400 hrs at 15 day interval,
For study of growth parameters and
morphological charaters, sampling was
done in a square meter are:,

RESULTS AND DISCUSSION

Canopy temperature and canopy  air
temperature difference,

Canopy temperature (CT/Tc)
observations indicate that it was relatively
warmer { Table 1) 1n all genotypes of Indian
mustard grown under ranfed sitvation than
under wrigated condition at all the stages
of crop growth. There was nonsigmficant
variation among genotypes under both
irrigated and ramnfed conditions. CT
difference of 3-5°C was ohserved between
rainfed and irrigated treatments among all
the genotypes. However, genotypes RK-
8605 and Krishna maintained relatively
copler CT than others. Nonsignificant
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difference in CT at 30 days of crop growth
but a signsficant difference at 60 and 90 days
of crop growth were observed. There was
non significant difference among genotypes
and its interaction with irrigation.

Relatively higher CT was observed
at 30 davs than at 6Uth or 90th day of crop
growth, At the 30th day, relatively warmer
climate was prevalent than than at 60 and
90 days of crop growth, Difference of 3-
5% in CT is indicative of high leaf
transpiration rate, Canopy air temperature
ditference (CATD) recorded bhetween [ 200
tol400 hrs indrcated that all genotypes
grown under ramfed situation had hgher
CATD that in the irrigated treatment,
Nonsignificant differences (Table 2) were
phserved 1n all genotypes in respect of
CATD. However, vanety RK 8605 and cwv.
Krishnna maintained relalively cooler
temperature in respect of CATD. On the 307
day of crop growth, irrigation lowerad the
CATD by 34" C which was more
pronounced than that at 60 or 90 days of
crop growth, Irrigation has shown
significant effect on CATD at all stages of
crop growth. This observation indicates that
some genotypes had potential to maintain
lower CATIY under both rainfed and
wrigated condition which may perhaps be
attributed to better water uptake.

Growth analysis paraineters
a. Crop growth rate (CGR)

Though CGR increased under irrigated
condition (Fig.1) differences were non
stgntficant. Among genotypes, at 60 day of
crop growth ev.RK, 8605 recorded
maximum COR under both rainfed (2395
gm? day ') and wrigated condtion (24.71
gm® day 'y
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Table 1 : Canopy temperature (CT) of Indian mustard under rainfed (To) and irngated (11

condition.
Genolypes Canopy temprature “C
153DAS IDDAS 45DAS5 GODAS T5DAS DODAS
10 [l | (R i 1 I I n [0 I
NDR 2501 319 279 313 278 276 231 235 212 249 207 245 203
Varuna 36 265 313 260 261 232 259 212 252 216.24.7 213
RK 8605 30.5 259 300 257 270 230 250 21.0 245 205 240 200
DYS27:9 316 260 313 258 276 227 255 208 250 204 245 200
Vaibhav 314 259 312 259 281 231 260 212 248 208 244 203
WVardan 317 262 31,5 260 273 227 253 208 247 205 244 199
Krishna 310 255 308 252 27.1 229 252 210 245 207 241 202
Kranti 31,7 267 314 265 278 230 25.8 21.0 245 20,7 242 204
CSR 1110 315 264 31.3 259 281 234 259 215 249 210 245 205
Ronhini 319 266 31,7 263 284 222 261 201 248 208 246 202
Statistical analysis
Factors CTrat 5%
Irrigation (1) NS 012 120
Genolypes () NS NE NS
IxG NS NS NS

b. Relative growth rate (RGR)

Irrigation treatment significantly affected
the RGR of mustard genotypes at different
DAS, It was higher in comparison to rainfed
treatment at all three stages of crop growth
under study, RGR were higher at inital
stages but declined by 90 DAS ic, at
maturity stage in all genotypes (Fig.1) in
both the treatments.
¢. Net assimilation rate (NAR)

[t was also found to be higher under irigated
conditions than those obtuined m ramfed
situation. Genolypic variation considerably
existed in NAR (Fig.2) in the beginning but

at 60 and 90 DAS difference was non
significant. Cultivar Varuna was found to
possess highest NAR at early stages while
at later stage cultivars RK 8605 and Kranti
recorded higher NAR. Specific leaf weight
(SLW) of ¢v. Krishna was maximum (Fig.2)
under both rainfed and irmgated condition.

d. Dry matter partitioning

Leafl and stem dry matter (Fig.3) were
seperately measured at different DAS of
crop growth which did not show significant
correlation among genotypes under both
treatments. Among genotypes, cv. Krishna
accumulated highest leaf dry matter
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Canopy air temperature difference (CATD) of Indian mustard under rainfed

and irrigated conditions.

Genotypes Canopy temprature “C
I5DAS 30DAS 45DAS 60DAS T5DAS 90DAS
1o 11 10 I {4} [1 [0 11 L3 11 0 Il
NDR 8301 +1.7 -39 +15 -36 +09 3.6 +07 -3.6 <07 -3.6 +07 -33
Varuna +1.8 43 +16 41 +13 -39 411 -36 +1.0 -35 408 33
RK 8605 +1.0 -41 +08 -39 +07 -38 +05 -38 +05 -37 +04 -37
DY527-9 +1.7 -486 +15 44 +09 42 +07 40 +06 -39 +06 -38
Vaibhav +1.3 40 +1.1 38 +14 37 +b2 36 +07 35 +06 -35
Vardan +1.7 49 +15--47 407 43 +05 -4 +0.6 40 +06 -39
Krishna  +1.3 -43 +11 41 +06 -39 +04 38 +03 38 +03 36
Kranti +1.3 456 411 -43 412 40 +10 38 +08 -36 +04 -34
CSET110 +1.6 =46 +14 38 +13 35 410 33 +09 -34 +07 -35
Rohini  +1.3 -42 +12 40 +15 40 +13 40 -10 +39 08 36
Statistical analysis
Factors CE at 5% DAS = Days alter sowing
Trrigation () 0.a0 038 1.50 NS =Non - significant
Genotypes (G} NS N& NS [0 =Ramfed
I[xG NS NS NS§ [ = Imgated

partitioning where as with respect (o stem,
highest value was recorded in variety
Varuna,

Itis evident that there was increasing
trend in partitioning into leaf upto 60 DAS
in all the genotypes grown in rainfed
situation (Fig.3) and thereafter a declining
trend is seen in leaf and stem partitioning.
Under rainfed condition all genotypes
exhibited relatively more dry matter in
comparision to irrigated condition.

Yield & yield components

Strong negalive correletion was
found (Table 4} bherween canopy

temperature and seed yield (r = -0.81),
siliqua’ length {r =:-0.83), No. of seeds
siliqua’’ (r=-0.91) and test weight (r=-0.81)
under ratnfed condition only. In Irrigation
treatment, there was nonsignificant relation
i all the characters, This clearly shows that
increase in canopy lemperature had negative
effect on seed yield and their yield
components, Higher CT had adverse effect
on seed development as negative correlation
wis higher between CT and number of
seeds. per siligua (r= -0.91). Genotypes
which maintained cooler canopy
temperature (CT) in comparison (o others
had relatively higher yield (Table 3) under
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Table 3:  Yield and yield contributing characters of Indian mustard genotypes under
rainfed and irrigated condition,

Genotype Seed yiul:ll Test weight| No.of seeds| Siliqua | Oil content
qha' (g} siligua’  |length{cm) %
(0 I (4] | 11 0 1 10 il
'NDR 8501 57 74 45 46 130 136 46 46 388 385
VARUNA 50 84 46 45 142 145 48 51 384 381
REK 8605 8.3 103 60 a1 142 144 46 47 384 352
DYS 27-9 59 105 50 52 132 141 44 46 383 380
VAIBHAY 37 9.1 55 S5 136 139 5.1 56 384 383
VARDAN 65 119 542 53 133 137 44 45 390 3838
KRISHMNA 79 99 39 60 135 138 48 49 386 383
KRANTI 7.9 100 49 49 139 139 44 46 390 388
C5R 1110 64 76 38 40 136 137 40 44 39.0 385
ROHINI 50 81 55 57 132 135 47 48 390 385
CDat 5%
(1) 12 011 N§ NS NS N3
(G) 22 022 NS 026 NS NS
LG MS NS NS NS NS N3
I =Rainfed 11 =Irrigated

Table 4:  Relationship of canopy temperature (CT) and canopy air lemperature
difference (CATD) with yield and yield contributing characters (Pooled data)

Correlation cofficient
Yield & Yield i CATD
Characters [0 Il to I
Seed yield (g ha') D81 136 N5 -0.39% +0.85%
Seed yield per plant (qg) -0.74% (122 NS -0.91% +0,12 NS
Silique length (cm) .83 +0.44 NS 042 NS +3.43 NS
Silique length plant! -0.78% +).42 N5 -0.84 +0.63%
No.of Seeds silique! 0.91% +007NS | -0.12ZNS  +0.06 NS
Test weight 0817 +0. 13 NS +0.13N8 4006 N5
=
Significant at 5% NS  =Non - significant
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Fig.1: Crop Growth Rate (gm” day') and Relative Growth Rate (10" x g2 'day ')
variation of Indian mustard under rainfed ( 10) and Irrigated condition (11 )
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Fig. 2. Wartation of specific leal weight (SLW) and Net Assimilation rate (NAR)

in Indian mustard genotypes.
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Fig.3: Dry matter partitioning on dry weight basis in Indian Mustard under

rainfed (100 and Irrigated (11} condition,
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both irrigated and rainfed conditions. CATD
was always positive under rainfed and
negative under irrigated condition. Under
rainfed conditions, inverse relationship was
found between seed yield and canopy air
temperature  difference (r= -0.89)
respectively. In contrast to this (Table 4)
irrigation treatment showed correlation
between with seed yield (g ha!) and CATD
{r=+0.85).

It is therefore, concluded that
genotypes which posses cooler canopy
temperature and relatively higher yield than
genotypes which had warmer canopy
temperature under unirrigated conditions.
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