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Rooting Pattern as a Selection Parameter of Wheat Varieties.
Under Moisture Stress
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ABSTRACT

Sixteen wheat varieties ware studied under rainfed condition in heavy black soi
with a view lo evaluate their yield potential on the basis of root growth patiern in mois-

ture stress condition.

Varieties viz., C 306, Hy 633, Hy 11,

Hy 65, PKD 14, MD 1625

with greater number, deep vertical penetration and a more horizontal spread - of seminal
roots proved to be drought escaping and high vielding, Earlier initiation "o’f Crown roots
coupled with their more number and greater length was found to be of great significance
for an additional moisture and nutrient absorption and substantial vigour . which -uliima-

tely result in higher productivity.

INTRODUCTION

Wheat possesses like other grami-
naceous - plants seminal and crown
root systems. The former type has a
greater capacity for uptake of water
and nutrients from deeper zones of
soil as compared to that of crown roots
(Boat Wright and Ferguson, 1967).
The seminal roots serve the main culm
where as the crown. roots serve the
tillers. Since the main culms consti-
tute bulk of the population under water
stress, the seminal roots predominate,
and their number and degree of verti-
cal penetration form an important sele-
ction index of wheat plant type suita-
ble for drecught adaptation. (Asana,
1969).

Deeper crown-nodes and shorter
sub-crown-inter nodes in a plant are
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desirable characteristics for “drought
adaptation since they place the region
of .crown root initiation nearer to
moister soil zone. The time and
growth rate of crown roots are also
important in selecting ‘drought adapt-
able varieties. An earlier and faster
development may. have a distinct ad-
vantage under stress conditions.

MATERIALS AND METHODS

'

The root systems of sixteen im.
proved varieties of wheat were studied
during in 1969-70 with regard to
growth, productivity and adaptability
to rainfed conditions in heavy black
soil ina simple randomised block
design with a basal dose of 30:30 kg
Nitrogen and phosphate per ha. Sow-
ing was done on . 7th November 1969
and the samoles were taken on 3rd
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TABLE 1. Seminal root system and its growth pattern under rainfed cultivation

ROOTING PATTERN AS A SELECTION PARAMETER

{

. .gg . Length of Seminal roots at different growth stages (in) . .S. § ...::’3 .§ '
< - 25 2o -8 o -3 S8-F 8%zc
! . - = = e% a

Hy 65 5.25 11.33 13.85 17.60 27.42 24.42 2952
Kalyansona 4,20 11.14 12.70 15.05 23.07 2330  28.00
HD 1467 4.30 9.22 1295 1637 25.50 2142 2246
HD 1460 4.75 11.55 14‘.25 15,02 23.';5 21,35 2156
HD 1625 4.65 11.47 14.30 15.25 23.95 20.00 2430
oK 415" %88 1066 14.10 16,30 26.72 2362  29.85
NP 404 565 12.07 14.42 15.72 25.85 21.80  31.28
S 307 4.50 12.62 13.92 16.75 - 25.42 22,756  32.60
306 5,58 12,04 13,00 19.92 29.67 27.85  38.52
HI 6-23 4.56 11.89 13.87 16.75 22.67 21.00  30.26
Hy 11 5.15 13.90 14,67 16.27 26.77 2500  35.25
Hy 633 5.35 11.77 | 13.87 18.87 30.15 28.25 34.37
PKD— 14 5.55 13.07 14.00 18,20 27.15 26,65 4000
PKD - 4 480 13,51 14,00 12.17 24,47 2205  28.24
K 68 425 12.38 12,87 16.40 2417 21.82 2552
K 65 4.67 12.32 13,65 16.60 22,12 19.85  23.62
S.E. 0.3322 N. S. 0.54 0.61 0.6843 0.6567  2.5808
C.D.at 5%  0.6712 - 1,08 1.24 13824 1.3245  5.2132
C.D.at 1%  0.8938 - 1.46 1.65 1,84 1.7638  6.9423
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Fig. 1. Helationstup between soil Moisiure aod
Crown Raot Lenprh.

C. Crown root stags, B BDot stage,
stage, M, Malured stago

December 1969, 6th January and 21st
January 1970 and 6th March 1970.
The plot size was 25 % 1.5 m. The
length, number and vertical as well as
horizontal spread of seminal roots was
noted at different growth stages of the
crop while in case of crown roots, time
of initiation, total and effrctive number
per plant and vertical and horizontal
spread were noted. The length of
sub-crown-internode was also noted.
Monolith sampling method was used
(Fox and Lipps, 1955)

RESULTS AND DISCUSSION

{a) Seminal root System: The
number of seminal roots was signifi-
cantly higher in NP 404 .(5.65) follo-
wed by C 306, PKD-14 and Hy 633
(Table 1) at the final growth stage.
An average length of 26 to 30 in was
recorded
PKD-14 and Hy 11 but in case of the
former three varieties the maximum of
45 in was noted. Shorter roots (21-
25 in) were observed in K 65, H| 6-23
HD 1460 and Kalyansona under rainfed
conditions. AsK 65 and Kalyansona

F. Ear

in Hy 633, C 306, Hy 65,

TWel, B1 ' No, 8

possess a lesser number of. shorter
seminal roots they are poorly “adopted
for rainfed cultivation.- Roy-and Murty
(1968} found & poor seminal root
growth in relativelv liahter soils:

The horizontal spread of the semi-
nal roots although of less chSEquenGE
has grater significance when coupled
with a deeper root penetration - under
soil moisture stress. Irrespective of
the root lenath, maximum horizontal
spread (31-40 in) was found in PKD-
14, C 306, Hy 11, Hy 633, S 307 and
Hy 65,

The varieties, although genetically
different, did not exhibit any marked
variability in the growth rate and pat-
tern of devezlopment of the seminal
roots during early growth stages of
the sezdling. Howewver, marked vari-
ations in rooting pattern were cbvious
at the later stages of tha plant growth,
indicating morpho-physiological ada-
ptability of particular varieties to drou-

- ght condltions.
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(b) The Crown root system: The
development of crown roots has been
considered to be a varietal characteri-
stic in wheat. The initiation and gro-
wth rate of these roots is also largely
dependent on the soil moisture content.

HD 1625, Hy 633, C 306, DA 491-
5 and Hy 65 (Table 2) had an earlier
initiation of the crown roots at the
tillering stage which continued to grow,
though slowly under low soil moisture.
In other varieties the davalupmant of
crown root was almost ineffective
in spite of the presence of crown root
primordia, indicating the significance
of time of initiation and the speed of
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ROOTING PATTERN AS A SFLECTINN PARAMETER

IABLE 2, 'Cmvyn root system and its growth pattern under rainfed condition

|

S Z - Length of crown roots at o -
52 g 4 _§ different stages {in) ao = —~
[~ = = a = g o g
> 8_.§ 53 3% ae £
© oss - 2 25 » 58~ % g
2 238 oD T8 o @ ° OgE 2 =
] g e s o D g == [ =
3 ©5E N T @ S 5o s 2 < =
z.° %  S%g . # 28 B3 :
28 E g3 g & 2% §8 % >
z z 5 " ° o
Hy 65 35.55 11.55 4,92 089 4.85 24.50 085 1.57 20,77
Kalyansonsa 37 356 930 3.40 1.28 4,32 22.00 0.65 1.19 13.88
HD 1467 40.50 7.20 3.25 1.36 552 25,25 120 1.268 16.86
HD 1460 3800 929 347 063  4.05 24,00 100 131 19,82
HD 1628 32.00 13.80 4.00 2,35 7.07 20,50 0.52 1.611 20.55
DA 491 -§ 35,65 89) 4,80 0.66 3.85 27.50 0.68 1.45 18.11
NP 404 38.25 10.55 5.35 0.95 7.7 29.65 0.47 1.34 17.78
S 307 42.00 1115 3.55 Q.57 5.656 26.00 0.82 1.30 19.60
C 308 33.50 12 80 6.85 1.24 7.02 28.57 0.45 1.73 2412
HI 6-23 3765 865 6.75 145 6,20 27.00 125 132 14,74
Hy 11 40,786 10 25 560 0.82 3.65 25.40 1.07 1.72 23.82
Hy 633 33.25 13.05 - 4.65 1.52 5.15 24.50 0.72 1.64 23.36
PKD — 14 4175 11,30 6.85 0.65 6.35 22.25 0.65 1,44 17.07
KD -4 36.00 12.35 5.30 1.27 5.50 25,67 0.95 1.30 18.3C
K 68 38 25 9.36  5.30 1.37 4.12 24 35 125 1.24 16.18
K 65 42 50 10,50 4.45 1.17 3,75 24 82 1.42 1.10 17.14
S. E 1.73 - 1.8513 0.44 0.2828 1.466 0.7396 0.36 0.0940 1.03
C. D. 5% 3.51 3,94 1.83 0.5712 2'94 1.4939 0,73 0,1888 208
C.D. 1% 4.67 5.24 1.62 0.7607 3.9 1.9895 0.27 0.2529 2.77
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growin of crown roots In evaluating
t he adaptability of a variety to escape
drought. The variety producing effe-
ctive crown roots at an early stage of
growth is more suitable for rainfed
cultivation, With increase in soil moi-
sture content, the primordia are activa-
ted and the rate of growth is accelara-
ted. The development of crown roots
is obviously dependent on seasonal
precipitation. The varieties also differ
significantly with regard to the number
of crown roots per plant in relation to
soil moisture, It was interesting to
note that although HD 1625, Hy 633,
C 306, and PKD-14, produced a greater
number of crown roots primordia, the
number of longer and effective crown
roots was larger in PKD—14, C 308,
HI 6—23 and Hy 11, indicating a bette
adaptibility to rainfed conditions in
the latter varieties.

YIELD - ROOT RELATIONSH IR

VLD Qf Aa. i
[l SExevAL REar LENGTH :“,"radfhu mg}'ﬁ’
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B sernreas koar. wo, (v =0-vdos)y? 5
[ cRoww RéaT LEMGTH Cralr=o-go8)
CRAWN ROIT No , (v=0"1433)

The length of crown ‘internode
appears to be directly correlated with
the number of effective: crown roots.
The shorter the internode, larger is the

~number of functional crown roots as
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noted in case of NP 404,- HD 1625, C
306, and PKD--14., - Crown internode
length is negatively correlated with the
grain yield (r=—0.3293).

Moreover, the grain yield per plant
and per hectare are also directly corre-
lated with the number and length of
the seminal and crown roots C 308, Hy
Hy 11, 633, Hy 65, HD 1460, and HD
1625, had higher yield as they posses-
sed a larger number of longer roots of
both the types

The contribution of seminal roots
to plant growth and yield seems to be
greater than that of crown roots as
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indicated by the" relationships of HJ
6~23 and. _Hy 633, also reported by
Boat Wright and Ferguson (1967) and
Sellans (1942),

This contribution is largely due to
greater test weight of grain produced
on the main culm, mainly served by the
seminal roots which seems to suffer to

a comparatively lesser extent than the

tillers served by the crown roots,

On the basis of this screening the
varieties C 306, Hy 633, Hy 11, PKD -
14, HD 1625 and Hy 65 proved to be
suitable for rainfed cultivation,
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