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Tiry seeds of Sudan grass (Serghum bicolor (L.} Moench,} wers
subjected to chronic and acute jiradiation treatments ranging from
101to 100 kR, ‘The sources of irradiation wera 850 curien 6LCo
pamma beam for chronie irradiaticn and 4000 cuties 60Co gamma
cell for acuta irradiation, Secdling serminability in the laboratory
was not generally affected by theiriadiation treatments. However,
sre-dting heigher decreased measurably with increasing treatments of
irradigtion and the seedlings exposcd to treatments beyond TOKR
did not survive. This sugpests that such levels of irradiation are
leihel to ptant growth, Treaiments ¢f 10 kR to 70 kR did not
have any noticeable depressing effect on tillering when compared 1o
unirradiated seeds, Differences in dry matier contecis due to
variation in irradiation were not sigonilicant with the exception of
10 and 30 kR treatments which gave .ubstantially higher dry
malter conlents,

INTRODUCTION

Shortage in the supply of green fodder almost throughout the year but
esvecially during the éummer months is one of the major problems for livestock
gwaers in Pakistan. Egypiian clover is most commoply used to mupply greea
sunmer during winter months but there remnins need for such spacies that can
provide suminer fodder. Sudaa grass (Serghum biceler (L.} Moench.) appears

ta have the petential to overcome the swnmer feed shortage. However, greater



bility in required in the gern plesn poal of Sucdan grass to permit the selection of
more praductive forage lines, irradiation has beea reported by many authors
to induee such plapt variability in different plant species  (Sax, 1963 and Ahmed,
(19871,  This study was initiated to determims the optimum troatmants of
irredigtion needed to cause productive mutation in Sudan grass.

MATERIALS AND METHODS

These studies were carried out at the Univenity of Agricolture,
Paiaalabad. Sesds of Sudan graes ware subjscted to mins treatments of c¢hroaic
aod acute gamma irrediation. The treatments were 10 kR (Kile Rads), 20 kR,
10 kR, 40 kR, 50 kR, 640 kR, 70 kR, 80 kR, & 100 kB. The rources of radia-
tion wers 850 Cozied 60Co gamma beam lor chronic irradistion nad 4,000 Curies
60Ca gamma aell Tor acuts irradiation. The treatmonts wero applied at 1hs
Naclear Tnatitute for Agriculinre and Blology, Faimlabad. Uairradiated soeds
wers used as & contral sowing, Germinstion way tested in petei dishes

with twa replications in the Imborstory. Twenty-five seads ware sown in
sach petri dish. Tha seeds were kept moiet during the expariment. The

gormination percantage was recordsd after five, seven and nine days after sawing.
Seediing height (cm1) was measured in patri dishes 9 dags post-sowing.

A field trial was laid outin & completaly rundomized block design with
three replications, Esch plot consisted of two rows and the plot size Was 3.9 m
x 0,6 m, Theirradiated and control seeds were sown in rows 0.5 cm spart
inte moist soil with a single row haad drill,

An additional irrigation was wpplied after complete germinatina.
Thinning was performad 14 days after emergence in order to give & plant to
plaat distancs of 22.5 cm.  In order to examios ths eff2ts of irradiation on
plant growih performance, germinatiqn percentage, seedling height, survival
parasntage, plant height, tillaring capacity, mnd frash and dry waight at maturity
wars mesiured. Ten plaats were tandomly sslected in each line to monitos
growth porformance.  Thsy wara laballed and kept undar cuntrolled coaditions

until Dervast,
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RESULTS AND DISCUSSION

The data for different charactaristics of grewth performance have been
sumemarized in Tables 1 & 2 and atatistical analyiis 1s glvan in Table 3.

Garmiration: Highly sigaificant diFarencas weirs observad betweag the affects of
irradiation on germination Parcentage, The final wverage germlomtion percen-
tage in the irradiated lots wan 48 28 combared to 48 in the control and ¥el u supp-
Testing geffect wug obeerved (o be aperating. At 7 days the germinatlon percentage
in the treated materin W 78-3% ) was vignificantly Jowsr than in the control (50%).
Howevor, by 9th day the trented muatarial bad almost the same germination
perccatage 4 that of the contrel, The experiments on germination percentags
were conducted under optimum coadltions for germination ig the Inbaratory
and the expericents were concluded on 91h day, when mo further plante were
emerging. For this study it was difficult to extrapoints this information to
murvival cats usder feld conditicns, H ywvaver, similar rasults in difarent crop

Table [.  Magn values of germinaiion percentage of Sudan grars (Sorghtim &leodar
(L) Momeh.}, follawing ehronic and acule gamma r2yt {rradiation

Treatments Germination Germination Germipation
parcentaga pérgentags Percentage
after 3 days - ufter T dayn after 8 days

*  Charanic Acuts Chronle Acyte Chronic Acute

Control 0 8 S L 2| 8 B

i0 kR 6F B2 74 el 3

20 kR 28 32 B4 55 B4 ]

30 kR 24 18 &1 % 4 55

40 kR 58 48 BEF - 83 8o

50 kR 30 1o a3 0 i 78

60 kR P &0 9i an ¥ 83

70 kR 54 64 02 B4 i (14

80 kR fid 74 . T4 &0 Ed B4

100 ER i6 51 B4 7 £8 4]
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plants have been reported by othar workers.  Krishna ef @l (1984) ohserved
that seed germination in Rhodes grass (Chforis pnyana Kunth.) was reduced at
all doses of gamma rays except 10 kR where it was somewhat higher, He found
no significapt differences between 10 kR and 52 kR, Delayed germination was
oberrvad in Mexican wheat varictics sfter irradiavion treasimenis of 20kR, 25 LR,
5¢ kR and 75 kR,

Survival Percentage:  In thit axperiment 80 kR and 100 kR proved to be
lsthal doses for Sudan grass. This may possibly be due to a hKigher frequency
of chromosomal abberaiton and iohibition of the recovery mechanism by higher
doses of radiation, Similarly, lohnstone apd Klepinger (196%) found such

treatments of icradiation to be lethal.

Keedlimg Heighr:  Various leveln of irradiation both in the chronic and
the acute (remtments significantly affacted seediing height. The irendimion
irentments depressed the growth of the seedlings. The teedling heipht in the
10 kR treatmant did not diffac significantly from the control.  The higher fdoges
of gamma irradiation reduced seedling height sipnificanily. Maximum cadue-
Lions in seedling haight were found with 0 kR 42.6%cm) and 100 kR doses
(1.25cm) e compared to the centeol (12.%7cm). Highar treatments of irradia-
tion had 6o adverss eflect on seadling height in the M-I generation. Similar
results on different crop planta have baen reported by Boutino and Sparrow
(1971 and Krishna ef al, (1984},

FPlant Height: All doses of irradintion except 10 kR in both chranic and
acute treatmente reduced the finel plant height, although the treatments from (¢
kR ta 50 kR ware not sintistically different from the eontral,

High level trentmants (50 kR and 100 kR) proved to be leihal a5 none of
Ihe plantsin these treatments survived.  Thess treatmeats did oot show such a
drastic effact on germination and seedling height under the laboratery condi-
tinns, but the effect on eeedling growth under field conditions was YEOY  Bavers
A few peedlings which were stunted in the initial stagas of growih uizimately died

before matuity.  Simulacly, Bostrack and Sparrow (1970) supiested that an
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Table 3.  Effect of chronlc and acure irradiation om germination percewtoge of ahden
grsa (torghum bicolor (L) Moench )

3. Treatmaats Signifi- Germinsion{% ) Cantrai
Neo. cance level  afier
5T & 9days

Stat. Sign, Biat. Sign.

(18- 4 Bt 5%

1 Control 73.08 ah 9 daysn §2.3 2 ig

2 10 kR 63.66 ub Tdeys TR3a L]

3 0 kR #2668 b S5deys 4601 43

o+ 0 kR 48,68 ¢

5 40 kR T73.00 at

f 50 kR 62,66 m

T 80 kR 74.00 ah

B T0 kR %3k

g B0 LR 74,33 b

10 100 kR 72.00 ab
CD] = 12,74 CD1 = 5.584
CDI = 1594 CDl = B.754

-CD1 denotes critical diffecence st 5% level of significance.

-CD2 denotes critical difference at 1% lavel of siguoificance,

-hyvarages followed by tha sams latters did not differ sigaificantly(p=20,05) ama-
ng themselves,

incranss in plant haight might result from low ircmdintion treatments i other

crop ipecies, AL s vory low dosmge of irradistion, Abmed (1987 found an

incraane in time for start of earing, plaent height, lenves/alasnt, florats/spike,

spikt lenpth and 1CO0 grein weight in wheat 2nd barley varictiea, In the present

study, application of 10 kR treatment did increase the plant height (P) = 0.03).
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Tillering Capacity: Number of tillers psr plast play ap impottaot tele in
pradustivity, particularly in farags crops. Both chranic sad acute trestments
shiywad so apprazinile effact on the averag: numbver of tillers per plant. Tha
average number of tillers with 10 kKR was higher (27 85) as compared to that of
the control (24.67) but the difference was not statistically significant, Irradia-

tion at higher levals showed a depressing effect on tiller number,

The maximum decreass in tiller number (20.6) was obtained with 70 kR
compared to the conmtrel which produced (24.67) tillers per piant, Thess
results are in agreament with those of Ghaloor ¢ral. (1983) who reported an
focrease io thy numbsr of tillers in barley with ircadiation,

Fresh Weight: Trradiatian treatments seem to have very little effect on
fesh weight an almost all the treatments showad reculis comparable to that of
ths control, It appears that radiation trentments do oot effect the fresh weight
te auch an extent as way cbaerved for germiaation peroentage, seedling height
and plant height, Thesa findings are in agresment with those of Sax {1963) wha
observed increased growth from ircadiation and conclyded that these sffects zre
probably dus to the disruption of the auxia balance in plant.

Dry Matter Weighr: 1o direct conlrast to the fresh weight results, the
analysis of variance for dry matter indicated a highly sigaificant dilference
among treatments dus te irradiation.

Losver treatments caused increase in dry maiter production. The data
indicated no differences in production among the control, 20 kR, 40 kR, 30 kR,
60 kR and 70 kR (50,78, 80,0, 42 5. §3.17, 46 78, and 28,73 gm} treatments
respeciively, Maximum dry mattar weight of 79.84 gm par plant was obtained
with 10 kK, The treatments of 40 kR, 60 kR and 70 kR reducen the dry
matter content but the results were pop-significant when conpared with that
of contrel. Tha effast of 70 kR treatment was significaatly lower thap 10 kR
and 30 kR. Similaz results have been reported by Sparrow (1966) who observed
an increase in dry matter production with low treatmeats of irradiation.  Ayub
(1925 founJ that 20 kR treatmznt incroased seed selting percentage in buoth
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wheat and bariey varietios,

Chronic Versus Acute Irradiation - Nadifferances were found in Eérminatjon
percentage, secdling height, plaat height, tillering capacily, fresh weight and dry
mutier weight per plant between the chronic and agute gamma irradiation

treatmects in these sindjes.
These abservations are inl inn with those of Spatrow (196 3} who made comtparisons

ecule and chronie exposuresig various herbaceous p]autundfcuudnusigniﬁcnnt
difference batween chirgnic and meutatrsatments applied within the sams specias. af

Conclusfons: The present aty dyindicated that low treatments of gfamema irra-
diation bath chroaic wad acuto had a stimulating effest on the tillering capacity
and dry matter weight/plant in the case of Sudan grays. Oonthe other hand,
higher treatments such as §} kR and 100 kR proved to be lethal as the plants in
thése treatments died befare maturity,

Low treatments of gamma irradiation (I0kR to IO kR) seemed ta be
promising for increasing genetic diversity within the germplasm paol of Sudan
grass, This will enhance the chapces of finding o liae or series of lines adjusted 1o
the environmontal conditions in the province of Pyajeb {Pakistan).
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