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secondary root lengthening and were dark in color.
Cadmium

Leaves turned a fi d fr i idrib;
becanlmle bright red over t:;ye ?ntiwo;:a?iigl:t:zrg;fndz;l:cr:si;g? :’% g? 77 IMPROVEMENT OF
owt! 3% :
%'hﬁfiﬁr;,tsm;"‘:‘_:hm: WY, CROPS: THE ROLE OF
ves turned light reddish-br: fr i : AR
midrib. Some leaves had mmewh?darzrﬁegget:i‘rjzrgubzzes 2?13 f;(:’?gim it MORPHOPHYSIOLOGI-
gz;‘: ]ctlarker and stubbier and growth was inhibited extensively. C q I TRAITS

Leaves had symptoms similar to Fe deficiency, except that the
peared only in the leaf just emerging from the w(:{}orl orI:)n the she:zﬂmap RODUCTION
whorl and not in the leaf tip sections. The symptoms were more diffuse thap ¥
typical of Fe deficiency. Roots showed some stubbiness. = Tieproductivity of a crop depends on the efficiency with which morphophysio-
Lead - traits manifest themselves in diverse environments. To date, breeding
Leaves turned reddish-brown and had necrotic dead spots with red around they §* for sorghum have largely been on the basis of morphological characteris-
Leaf tips were affected more than the leaf base and symptom severity progreseife and very little attention has been paid to physiological traits. Because of the
from margin to midrib. Roots were stubbier and had fewer auxiliary roots by fiesis of crop growth and development in sorghum, the author urges plant
were normal than roots grown with Cd. exders to modify their approach to increase productivity in diverse environments
Mercury dbreed cultivars adaptable to them. Identification of traits related to several
Leaves turned blackish-brown with dark and necrotic lesions. Leaves yepfticand biotic stress factors affecting stages of crop development is desirable,
wilted and became water-soaker, were leathery, and curled extensively. Leavesdd ithese need to be taken into account of any crop improvement program.
not turn lighter in color. Roots were somewhat inhibited in growth, but others Toformulate an efficient breeding program, breeders need to study the genetic
were relatively normal. : " Yaavility of different traits in existing germplasm and breed materials of the crop
Nickel ¢ investigated. Through different selection procedures they will identify a
Leaf symptoms were similar to Fe deficiency. These symptoms did not exexfficelar plant type or trait pertaining to yield and other desirable qualities, and
as far out toward the leaf tip as noted for typical Fe deficiency. Roos weeff D in different crossing programs after establishing their purity. A wide
stubbier and showed symptoms resembling those of excess Al, but not as swr e of genetic variability and genotypes showing the stability of yield under
Selenium i ierse climatic conditions are utilized by adopting suitable breeding techniques
 Leaves showed symptoms that were indistinguishable from Mo exces whichyeefi Particular crop.
similar to P deficiency. Roots showed no abnormal symptoms with excess . Toformulate an efficient breeding program, it is desirable to identify morpho-
Strontium fisological traits related to resistance and yield, and search for variability of
Leaves became necrotic in a spotchy pattern at the margins with a lightercoe® [raits existing in sorghum germplasms and incorporate them into elite
appearing in the margin progressing toward the midrib. Roots were dark ifreing lines. Morphophysiological traits existing in sorghum germplasm and
coarse, stubby and somewhat slimy. Ering great scope of selection have been been discussed in earlier chapters, and
e techniques for their evaluation and probable role in sorghum crop improve-
51t have already been described.
Grain yields in sorghum have substantially increased with the use of high-
bliing, management-responsive F1 hybrids and varieties, but these cultivars have
Wrably failed under adverse conditions prevailing in the SAT. Therefore, we
nid be aware of the problems that farmers face and test improved farming
#iniques before suggesting their adoption. Better agronomic practices and use
fimproved cultivars have significantly contributed to the enhancement of sor-
Em yields. Though the degree of improvement accomplished so far has been
i, there is ample scope for increasing production by improving genetic stock
Wbreeding material. In order to accelerate progress towards better yields, there
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is a need to promote the collection, conservation, evaluation and utilzajiy fJgredling igor o sorghum. Techniques have been developed and lines h;;e
germplasms for different traits which will improve crop productivity, widentiﬁed for these genetic and biotic stress factors, viz. resistance to prehar-
This chapter presentsa brief summary of the development of simple tegpe Jasprouting and grain mold. Dormancy of grain during and after maturation
and their utilization in the identification of stress factors at various stages of, fsiees grain Weathering and improves grain quality. £
development in sorghum. It discusses in some detail the morphophysiologieaj g Srglum 8E0OLYPES vary widely for germinability at early and late ;tagesl_o
related to plant productivity under optimum and adverse conditions, selection gt development. This has i direct :mpapt on grain weathering an qua ity
techniques for evaluation of germplasms and elite lines for multistress resm g the f2iny season. There is much variation in mold development at different
and some hypotheses. It also discusses the need to simultaneosly incomyp a0t grain development. Some genotypes with less germinability and less mold
several traits into elite breeding stocks and gain better understanding Of the peg tion at I_najor stages of gramﬁlhn_g were 1d§nt|ﬁed. These lines should be
plant-environment relationships to deal with these problems. sedin @ grain mold nurs;ry for effective selection. 'More resea.rch needs to be
Sorghum crops in SAT environments face different biotic and abiotic grefeeed 10 SC1€C lines resistant to Preharvest sprouting and grain mold.
factors at different stages of crop development. There is a necessity to select sy fiiling emergence and seedling vigor ' ’
types resistant to stress factors that affect the sorghum crop in these environmey§ Stral management al}d biotic factors like depth O_f gl_antmg, soil temperature,
having determined the range of variability in morphology and growth pateygfaierusting and compaction, poor Vigor and sugceptlblllty to water stress at the
diverse environments, several research requirements come into focus, [ jfeding stage, Cause poor emergence and seedling. Extensive regearch has been
chapter, problems occuring at different stages of crop development and produeg ertaken to understand these stress factorls and select lines res:stgut to mQM-
ty are identified. gl stress. In the process, we may also discover genotypes showing multiple
fance.
SEED CHARACTERICS AND SEEDLING ml;?:i]ally, major attention needs to be paid to improve grain quality. Genotypes
id then be selected for better grain characteristics like large seed size, large
ESTABLISHMENT bryonic area, first leaf area, and good grain quality with high protein content.
eotypes thus selected could be tested for better performance under adverse
There is great diversity in seed morphological characteristics and good comz{imtions like emergence from deeper depth of planting, high soil surface tempe-
tion exists among different morphological and physiological characterics ofsafaire, crust and compaction and seedling growth under water stress. Consequent-
ghum at seed and early seedling establishment stages. For example, seed sizeafflines could be selected that are resistant to stress factors.
first leaf area are found to correlate with good emergence and high seedlingvigrd Several morphological traits related to resistance to stress fagtors could be
Therefore, selection for better stand establishment on the basis of seed mopoenified. For example, rapid mesocotyl and coleoptile elongation are found
logical and physiological traits is possible. eited to better emergence from deeper depths of planting. There are repo.rts
Poor stands are one of principal causes for low yields in SAT. Several snsfiitlong coleoptile and large coleoptile crosssectional area are assocna_ted \\flth
factors are responsible for this. Here are a few examples of how sorghum gmfeter emergence through soil crust and compaction. Genotypes showing high
plasm could be screened for several stress factors. eedling vigor show better emergence through soil crust and are also tolerant -to
Seed viability following wetting and drying iersiress at the seedling stage. Again, genotypes showing glossy leaf characteris-
Some sorghums genotypes retain their viability even after germinated seffisat the seedling stage show good tolerance to water stress and several insects.

were subjected to a dry spell. This is an important desirable characteristiciniffmotypes resistant to drought at the seedling stage are also resistant at the adult
sowing where a small shower will not affect seed viability. A number of vididfowth stage.

genotypes have been identified which should be tested in dry sowing environmesflisearch needs

In the light of the earlier literature, it is expected that lines selected for this sitised characteristics .

may be resistant to water stress. Biochemical characteristics related to ressalintification of seed morphological characteristics linked with seedling develop-

to this stress factor need to be investigated. mentfyield attributes or host resistance to insects/diseases. =z el '

Grain quality, germinability and dormancy LDetermination of the relationships between certain chalractens_ncs llkg grain
Lack of high seed quality is one of the major causes for poor emergence. ™ lardness, corneous endosperm content, water uptake, grain cooking quality and

environment and season in which seed is produced affect seed quality to2 {4 disease resistance traits. / Tl

extent. Infestation of grain with mold and preharvest germinability during the@ilientification of drought resistant genotypes which show maximum seed viability.

season causes grain deterioration insorghum. Early germinability causes hydf E l(‘alegm'izan;ion of genotypes with different ranges of germinability and screening

of starch in the grain which encourages the growth of saprophytic fungus, t®@ffthese for resistance to grain molds.

causing further deterioration of grain quality. This causes poor emergenc
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Selection for seedling vigor |:ReBﬁ0“5hips between drought resistance at seedling stage with that at ad-

1. Identification of high vigor lines with good agronomic attributes from germplzgy aced Stages: GS1, GS2 and GS3.
and breeding lines.

2. Heritability of seedling vigor in high X low, high X high using the regressq IIANICLE DEVELOPMENT
method.

3. Performance of high vigor lines under favorable and unfavorable conditiopgy; roductivity of sorghum depends on the efficiency of panicle d evelopment
Gl B el kptand RIS Sic Solsarkty S mc;pinﬂuence of the environment on it. Drought directly affects the initiation
el e e tll(‘;’cle: (GS1), the development of spikelets, flowering and grain maturity.

RS RHORR STt IE D Sl DGR PHITARE rO TR TSR, O SCconday pﬁ:ea:cn has t;een undertaken on the effects of weather on panicle productivity
ko o ; in yield. For example, water stress delays panicle initiation, development

5. Utilization of high vigor lines in crossing with standard breeding lines for yieg £ ? ri.mordia days to flowering, quickens the grainfilling period, but
improvement using pedigree selection. gikelet p : >

0 in size. s tolerant to unfavorable conditions in terms of
6. Mobilization efﬁcienpy of seed reserves of the lines showing emergence frg "'I' gflmnhsﬁ:ed(};mmlecte and those showing less interrupted panicle
Enf:reiirc: ‘:E;gua?,dc?ﬁ? K e ih under water stress could be selected for their resistance.
14 Staidardizatiorf of techniques using perfos and sprinklers. Pflﬂfe_ims?‘ga“o“ isneeded ?“ltgz‘fefifgc‘;g;fg;er:;:f: fgz;‘;‘;sa?’:i ézzé_fafgfé
2. Identification of lines with good emergence ability and determination of e ight intensity on the sequentia p P ;

- | -nmental conditions like lack of water, low light intensity and nutrient
causal factors responsible for better emergence. g

o : rasti ivity of the
: : 3 5 ; : glability, high temperature, e€tc., drastically reduce the productivity o
3. Identification of lines with good agronomic traits. ' 2 Hisee :
4. Study of the resistance mecghanisnf that inhibits emergence through crust lezllU ng:?;i::h;ﬁesrtlgasls ?tui]f?S:fégip;:;:gt;ntgr;ﬁ?tfs geﬁliﬁr?;;%
. . . . . Eal . i
f}t:ndgrd:gatton of techniques for drought resistance at scedling stage 1 ifferent environmental components on panicle differentiation and productivity,
rmination ; ; e ;
1. Germination under carbowax (polyethylene glycol) induced stress. 4 to determine the optimum and minimum of each component of panicle

B ; £
%o%::féngft l:[l:ezs C;;':;ggszggﬁ nugl;der gt Under severe water stress, differentiation may be delayed but not suspended.
1

] i lisin turn causes reduction in floret number and affects pollen tube growth and
i s i indevelopment. No detailed studies have been undertaken on the developmen-
3‘ {g ‘g:;%d S;nﬂgat:é?%gkaggt;,ﬂnmm daspects of panigle growtlll and vegetative grow!h simultaneousl.y.

" i i i " . : _ | nSAT, uncertainty of rainfall and fluctuations in weather continue to have a
g' ézses:ln%' the;:tl‘itwe Tﬂg::e':cy - tl;eﬁdliffderem t;chmg:tles and their POlE impact on crop yield potential. Studies indicate that the change in weather

. Correlation een laboratory and field experimentation. 2 . ety

M‘Mﬂﬂlﬁ&ﬁmmm influences the growth stages in sorghum-panicle initiation (GS1), days to
1

ST : : ; : {22 Yowering, grainfilling period and crop maturity. This in turn influences partitioning
: Ident_lﬁcat_lon qf seedling drought-resistant lines with good agronomic attribus mnau%lgrcati 1 of photosynthates in the source and sink, thereby influencing
and identification of a marker for drought tolerance.

; ; . Mevield potentials in sorghum. Translocation of photosynthates in grain also
2% Sur_vey of :world germp.lasm in m;der to locate the geographical distributiond mzld‘m dF: ferent genotypes. It is necessary to select genotypes S Hich fransineate
resistant lines and their taxnomic status.

i i i 1 and stress conditions.
3. Mechanism of drought resistance: i- seedling roots, ii- anatomical struc.twf:i mgmp;enra{:;lei;:mﬁﬁ; ;agr?ﬂeﬂf;;z;m;mh stages. The effect
relation to water use efficiency, iii- scanning microphotographical examinalfge, . growth stage modeling needs to be emphasised. Breeding of geno-
of epidermis and wax, and iv- physical and biochemical studies of resistanta s needs to be concentrated in a particular season for adaptation in that season.
susceptible genotypes. . | Compact panicle in sorghum provides favorable environments for infestation
4. Inheritance and heritability of seedling drought tolerance in resistant X suscef fdisease and insects in tropical climates. Lax panicles may be good under this

ble crosses. i .
: . Reations. Therefore, a new sorghum ideotype should be formulated.
5. Performance of resistant lines and progenies under different conditions, i g

crop establishment, depth of planting, moisture stress, and pest resistas
(shootfly, shoot bugs, efc.). R00T GROWTH AND DEVELOPMENT

6. Incorporation of drought resistance into male sterile lines by backcrossitf : :
feasible. Due to difficulties in the extraction of roots from the soil very little progress
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has been made in root studies. Some simple techniques need to be TﬂefefoFC’ glos§y sor'gh_ums Y B basn? resxsmg?usizggiseigigg;f:i
facilitate root studies. More concerted research needs to be directed to tpe Y pepools poriuproving o tl(éﬁ;l . arblonc ?:][:oss rg::iii?fﬁ; the improved cultivar.
systems as they play a vital part in plant growth and uptake of nutriem&?: ]lﬁf"‘l 18 wezc dentifio (-)rhl;l-uf ossrpscorc can serve as an important
relationship between the seedling and the adult roOt system needs to b je e SOENUM germplasm with hig ]dgj'lhgrefore glossy sorghum germplasm
gated. The seedling root system should also be studied both under water g, ¢ w‘umve fqrage ar_ld grain Y;JB i 5 e’:ne(t)iscs}!;asegfor specific traits
and nonstress situations. Efficiency of root elongation under water stress coy goriated with m“"?"‘e Sl E: for [hegsemiarid regions of the world.
correlated to drought resistance. We need to assess whether seedling Tesistayy yjcanb? grplred ingepstic ml:]p.)ro;r.e ?E‘:Il:ution o
could be correlated with the resistance at adult stage. If this hypothesis s o, 1500071 LOUPS ?23588780;3138; ghfn:l accessions were classified (Table 9.1).
firmed, a large number of genotypes could be evaluated at the seedling st 0% f 7 out obdo g ga ic races and intermediate races except Bicolor-
both under stress or nonstress situations and lines could be classified on the pg§ 8 lieS appear in all the:! s{;; 'f ermplasm collections from India (Durra
of the intensity of their root systems. Clipping treatment could be attemptedyy fiizea and Blcolor-Kazﬁ; \?rq’:xl:eNi g rci)a %md gbout 1.5% from USA have glossy
investigate this, as well as testing under artificial conditions by permitting onjyfi6) &1® 8105 By 200 Fo i h‘able 9.2). Durra sorghum
desired member to grow. i 7 liocs bave a diversg geogrilp : fgthe country where the existance

Some anatomical characteristics like intensity of sclerenchyma in the pfdindia ar¢ mostly from the drier centra pgrtsc:f resistancerfo e
pericycle and silica particles in endodermis may be correlated with gapootfly and drought r§§ultedz in ;ggresnon o
resistance. Research into the root systems indicates that more than 80% ofg e sorghum lines (Maiti ef at, 13885
root mass is located in the upper 20-30.cm of the soil profile, thus it will be ey 2 aci i .
to extract and study the root system from the upper layer. Genotypes thus scm Tzble 9.1 Tgxonomlc distrietion ?; gl-?ssﬁu-lf-s;:l ;?e 1‘;08231 s
could be assessed later on for deeper root systems. Recombination of profus g B0 accessions evaluated at ICRISA aE i, i
systems at the upper layer and a number of deeper roots may do well undervae — ’ ; - # lines
stress situation. However, simple techniques need to be developed to evius§ Taxonomic groups  # lines  Taxonomic groups
genotypes vis-a-vis their root systems. Durra 400 Cgudatum

The methodology for studying root growth and development is complicated§ ~ Durra-bicolor 31 Bicoior
brickchamber technique has been developed for root development studia =~ Durra-caudatum 26 Gumea-caud_atum
ICRISAT. This technique is capable of distinguishing genotypes in their paesf ~ Guinea 8 Corftatui-tcniur
of root growth. The development of roots in brick chambers was almost smif  Durra-kafir 3 Durra-guinea
to the one found in the field, and a sorghum hybrid CSH8 which showedyee§  Total
level of drought resistance under the field conditions produced a better o
system (biomass) compared to V302, a drought susceptible cultivar. Compari®

study of the phenology and root growth of sorghum cultivars in alfisol and verisl
was made in a brick chamber.
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Table 9.2 Distribution of glossy lines by countries in the world germplasm
GLOSSY SORGHUM GERMPLASMS: STUDIES ON THI| ®lection evaluated at ICRISAT (Maiti ef al., 1984).
RESISTANCE TO BIOTIC AND'ABIOTIC STRES 38 Origin Total  Glossy (%) Origin Total Glossy (%)

(Maiti, 1991-92; sabbatical stay at ICRISAT) India 4027 417(1036)  Ethiopia 4113 3 (0.07)
World sorghum germplasm can be classified into 2 distinct morphologicalyps}  Nigeria 1173 25(213) South Africa 659  2(030)
glossy and nonglossy, based on visual characteristics at the seedling stage. 0udf US.A. 1867 24 ( 1.28) Mexico 234 2(0.36)
17,536 accessions observed only 495 were glossy, and although they originatef™®}  Sudan 2255 11(048) Kenya 761  1(0.13)
a wide geographic and taxonomic distribution, the majority came from the 88} Cameroun 1835 8 (043) Uganda 612 1(0.16)
penninsular region and from the taxonomic race Durra. Glossy lines show variaif - Total 17356 495
ty in seedling morphology, seedling vigor, leaf surface structure, physiolog®|
biochemical and agronomic traits. They show multiple resistance to shootfly,&®
borer and several other insects and abiotic stresses like drought, salinity, b
temperature and nutrient uptake. Other characteristics include higher water®
efficiency and better growth under water stress situation compared to nongles
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Characterization of glossy trait jissy and nonglossy sorgum genotypes did not show significant differences in
Seedling morphology and vigor: Glossy lines are rare in sorghum germplasy. . figophyll content, but significant dafferenges for tpese components were obs_erved
0f 17,536 lines observed, only 495 were found to possess the glossy trait, but 3y fseen stages (Figs. 9.1-9.3) and glossy lines (Fig. 9.4). Nonglossy lines did not
germplasm accessions have not been screent for glossiness. L wsgnificant differences in Fhese components (Table 9.4). Correlat:or_: agalyms
Glossy lines have light yellow green leaves with a shiny surface appearanj fungsorghum genotypes at different stagessho?veq that there were no significant
sunlight. Nonglossy "normal" sorghum lines have dark green and generally by frelations with chlorophyll content, whereas significant correlations (P = 0.05)
and pendant leaves. Leaves may be broad, semibroad or narrow dependjngm »jound among genotypes within the stage.
genotypes. Seedlings in glossy lines are generally erect and leaves are SHEE, by ; ]
broad and slightly pendant leaves are also not uncommon. The time of appearay, §ible 94 Analysis of variance (F-ratio) of chlorophyll content (mg/g, fresh
of glossiness differs among genotypes. In some, it may appear as early as the fy freight) (* P = 0.05).
day after seedling emergence, while in others as late as 10-15 days after e f——=
gence. Variation in soil fertilities have no effect on glossy expression (Mait et F-value
1984). Traere et al. (1989) reported that some leaves may be nonglossy i saarce of Chlorophyll a  Chlorophyllb  Chlorophyll
same line, but recent observations showed that all leaves in a glossy plant wey § priation : (total)
glossy, but considerable variations in the intensity of glossiness has been obserei § gervals 479 * 13.92°* 5.62 *
This variation can be quantified on a 1-5 scale (1 = most glossy, 4 = least glow, § Gossy 285* 310 * 312+
5 = nonglossy). Glossy lines also vary greatly in seedling vigor which is evalueilfy, glossy 0.55 1.08 0.67
through a visual scoring method (1 = most vigorous and 5 = least vigorous; M Glossy Vs
et al., 1981). Y. gossy 0.50 0.51 0.54
Biophysical and biochemical distinction between glossy and nonglossy sorghm
Nonglossy lines have deep green and pendant leaves, while the glossy lineshaz
light yellow-green and stiff leaves with shining leaf appearance at the scedin
stage. The biochemical factors leading to visual differences between glossy a
nonglossy lines are not yet known. The light yellow-green color of the glossy leaws
may be related to the chlorophyll content and the shining (glossy) leaf surfaczty
the epicuticular wax. The visual difference between glossy and non-glossy t
disappears at advanced seedling stages (Maiti et al., 1991).
Chlorophyll
Genotypes with low chlorophyll a and b contents were reported to be resisa
to shootfly (Mate et al., 1988). Drought tolerance in sorghum is associated wit
an increased number of leaves and increased chlorophyll content (Hou et d,
1987). High solar intensity increased the rate of synthesis of carotenoids, chion,
phyll a and b in both unstressed and drought treatment (Masojidek ef al., 1%}
Many variations in chlorophyll and epicuticular wax contents were obsen
among glossy lines at 20-day seedling stage (Maiti et al,, 1991). Chloropiy
contents of 6 glossy and 6 nonglossy lines are shown in Table 9.3.
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Table 9.3 The mean values of chlorophyll content (mg/g) of glossy (G) an
nonglossy (NG) sorghum lines at 7, 14 and 21 days after emergence (DAE}

2
5
55
e
X
25

o
o
29,
.
.
o,
5

.

.

.9
(>

o2edel

XK

oTeTot,

XS
&

X
&

7
5%

o

5
YR
CRKKH
e,
2.

<
()

oees

o ‘..
ST
% 5% 3

205858 &S

DAE Total chlorophyll Chlorophyll a/b R B 2% o B3
G NG G NG ' s

2.61 3.22 1.63 2.04 GENOTYPES

2.61 322 2.57 2.35 , _ .

3.73 3.65 1.78 1.84 figure 9.1 Chlorophyll a content in 6 glossy sorghum lines at 7, 14 and 21

&@ys after emergence.

<
;
55
7%
3

&
BeS

>
3

o,

S




218 - MORPHOPHYSIOLOGICAL TRAITS IN SORGHUM CROP IMPROVEMENT

)

250

584
e
5051

25
X
>

%0

>

IR
o4 e 00
Fetetededs
ST
...“’0
9.0.9.0.08
b e%eds!
odatelels

>
O

%

..

Chlorophyll b ( mg/g )
R T
0‘0 .:
R ]
R IC R
SEEEREE,

R RIS
Potetetelels!
SRR
IR

Fodatel

Tosegels:
XXX
Cagarets
borerele

et
.
X
25

.

X
55
5
&
‘.
.
55

IR
>
2585%
o
XL
LRI
>
boteteted

>

X
.

y
"'

%5
D
&
.0
2,
2

XX
XK
20508
L
K
5505
K

rr
2!
5
o7
%
o
o
ool
2o

5

e
3
s
)

()
..

‘
S
S
25
%o
s
S

IS2300 I1S16531 IS 2260
GENOTYPES

days after emergence.

=
X
3
k2
LN
i
1T
=
>t
-l
w
LY
W
v 9
T,
@
=]

ZA

-
e

>

70AYS
2222222772772/ v o _
2

x5
bolels

-,
s

Total Chiorophyll { mg/g )

-
o
350
etele

ORI

*,

2
55

o
5%
%

&

",

e
e

o
>

oee,
25055
x>
o,
5505

il
L
otetetetelete?,
0
0.. ..
< xm
%5
% >

s

2
&

X

o%e
..

o
L=,
i
ol
22
5,

ot
Q

.

%5
5585

(2
e,
Posele:

L
905
X
22505
.

e,
5%

NN :
IS1054 IS2146  IS2300 IS16531 IS 2209
GENOTYPES

Figure 9.3 Total chlorophyll content in 6 glossy sorghum lines at 7, 14 a¥
21 days after emergence. :
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S 2733 1518529 12123 1S 1054 152148
GENOTYPES

Figure 9.2 Chlorophyll b content in 6 glossy sorghum lines at 7, 14 and) ffare 94 Chlorophyil content (a, b and total) at 21 days after emergence

L jossy and nonglossy sorghum lines.

ticnlar wax (EW) structure
fWmay be related to insect resistance (Rodriguez ef al., 1983) and drought
kance at the seedling stage (Jordan, 1983; Jordan et al., 1984).
Ik variations in the leaf surface epicuticular wax structure in a set of glossy
«were studied in order to find a possible relation to shootfly and drought
bunce at seedling stage. Epicuticular wax structure of upper surface of fourth
(12 days after emergence) varied widely among glossy sorghum genotypes,
mooth waxy coating, coalescence wax, filamentous wax and wax plates.
bermal cells varied in cell wall waviness among genotypes. Filamentous wax
= in abundance.
I genotypes showed larger variations in epicuticular wax structure viz in the
parance of smooth shining surface, intensity of projected wax threads, its size
ivaxcrystals. The presence of trichomes with sharp tips are prominent in some
hiypes: 1S 1054, IS 5282, IS 5567, and IS 2312. Variations in intensity and size
mjected filamentous threads is prominent: in globular forms IS 2396, IS 5359,
%4, IS 5567, IS 8977; globular and short wax threads, IS 1054, IS 2205, IS
183962, IS 5484, IS 18390, long projected coiled threads, IS 1096, IS 4576,
63, IS 5282. Wax filaments are oriented along the veins or epidermal cell
hng from cork cells located on both sides of silica cells. All glossy lines have
uth amorphous wax spreading over the entire leaf surface which causes the
fietance of sun rays thus imparting to the intensity of glossiness (Plates 9.1 &
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Plate 9.1 Variation in leaf surface structures in some glossy lines. 55282, ) Is 2146 having smooth surface, nonglandular g e
a) IS 4661; b) IS 5642 showing uneven surface and wax filament s,
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Plate 9.2 Variation in silica crystals and wax filaments projecting from the

18 4776; d) IS 4473.
cells on both sides of silica crystals: a) IS 2205; IS 5622.




