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hydration- dehydration treatments, could be
based on the concept of f[ree- radical
pathology as a vital factor in seed
deterioration (Basu, 1976). The basis of
free-radical pathology is the presence of
unpaired electrons on the radicals. Perhaps,
in hydrated sccds, the frec radicals become
mobilc enough to recombine into harmless
non- radical products (Ehrenberg, 1961) and
Lhereby, further deterioration of seeds could
be controlled.
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HETEROSIS IN WATERMELON
(Citrullus lanatus Thunb. Mansf.)

P.C.RAJENDRAN®* and 5. THAMBURAI

MATERIALS AND METHODS

Six inbred parental genotypes viz.,
Pudur-2 (P1), Honey Island Yellow Flesh
(P2), Asahi Yamato (P3), Sugar Baby (P4),
Maruthamalai-I (Ps) and HW.I (Pg)
representing a wide geographic diversity
selected for this study were obtained from
various sources and were used for the
experiment. After selfing fox six generations,
the six parental varieties were crossed in all
possible combinations {nz-n) in diallel
fashion  during  winter  1987- 88
(December-March), A total of thirty hybrids
(direct and reciprocals) along with their
parents were raised in a randomized block
design replicated twice during summer
(March-June) 1988. A spacing of 2.50 m
between two rows of furrows and the intra
row spacing of 0.90 m were adopted, Five

nlants excluding the border ones in each cross

combination and in each replication, out of
fifteen plants were selected at random and
tagged for recording observations. Standard

~ horticultural practices and plant protection

measures were followed in the experimental
field as suggested by the Faculty of
Horticulture (Anon, 1985). Observations
were recorded on 10 economically important
characters in all the hybrids and their
parents. The mean values of the recorded
data were used for computing heterosis. The
magnitude of positive heterosis for traits such
as number of fruits per vine, average fruit
weight and yeild per vine, T.5.5. and ascorbic
acid was calculated by using highest values.
While in the case of characters like vine
length, crop duration, days taken for the first
female flower to appear and node number of
first female [lower, negative heterosis was
calculated by utilizing the minimum values.
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‘RESULTS AND DISCUSSION

~ Mean performance of the parents and
hybrids for different economic characters
studied arc presented in Table 1. The
‘magnitude of heterosis of
characters was estimated as the performance
of F1 in comparision with the mid-parent (di),
higher parent (dii) and best parent (diii) and
are presented in Tables 2 to 4. Among
‘parents, P1 was found superior in 7 out of 10
characters studied. The best parent Py had
earliest crop duration of 75 days, earlier
production of first female flower (32.15 days),

aximum number of fruits per vine. (4.00),
Fighﬁr average fruit weight (5.250 kg), higher

-nit yield per vine (15.250 kg) and higher
hscorbic acid content (13.95 mg/100 g).
Aimong the hybrids, P2 x P4 has recorded high
mean , expression for different yield
component traits viz,, number of fruits per
vine (4.00), average fruit weight (6.350 kg),
fruit yield per vine (19.550 kg) and total
soluble solids (9.75).

Although parents Pi and P3 recorded
comparatively ~ high mean  parental
performance, the hybrid combination
involving P2, P4, Ps and Ps were found
promising with high heterotic effects in the
hybrid progenies. The hybrids with either
high x low or low x low combinations had
better expression of heterosis for the majority
of the characters. The high x high
combination viz., P4 x Ps favoured only RGR.
Misra et al. (1976) observed that the parents
having high per se performance did not always
‘produce hibrids with high hybrid vigour,
which may be due to mutual cancellation of
the gene effects or the involvement of a large
number of inter alletic interactions. In the
present study various hybrids exhibited both
positive and negative heterosis of varying
magpitude for all the cconomic character
studied., In any cross combination the
magnitude and direction of heterotic
potentiality depends upon the choice of the

different

parents and their genetic make up, According
to” Murugesan (1988) heterosis is the
co-ordinated system of interaction operating
between male and female parent which is
expressed in the hybrid progenies. End
results may be positive or negative and it
depends upon the choice of the parents and
their sexual relationship while crossing.

Among the 30 hybrids studied, only three
hybrids viz., P2 x P4, P4 x Ps and Ps x Ps which
exhibited significant heterosis for fruit yield
per. vine also manifested heterosis for other
yield component characters like number of
fruits per vine and average fruit weight as well
as important quality attributes like T.S.8. and
ascorbic acid content of fruit, Among three,
the hybrids P2 x Ps (Honey Island Yellow
Flesh x Sugar Baby) and P4 x Pg (Sugar Baby
x H.W.1) had better standard heterosis ie.
27.13 per cent and 6,18 per cent respectively
for fruit yield per vine. Results of Brar and
Nandpuri '(1978) and Bhathal and Sandhu
(1984) also provided supporting evidence of
heterotic effect for fruit yield and fruit
number per vine. The above two hybrids also
expressed with maximum negative standard
heterosis (-10.89 per cent and -6.69 per cent
respectively) for days to first female flower
production  (Earliness) and maximum
positive standard heterosis (14.71 per cent
and 5.88 per cent respectively) for T.8.5.
content of fruit, Earliness in F1 bybrids of
watermelon was recorded by Mohr (1963),
Ivanoff (1963), Zucwa (1964) and Manukjan -
(1966), Brar and Sidhu (1977) reported 9.44
per cent heterosis for total soluble solids in
the hybrid Shipper x Durgapura Mitha.

In the present study significant reciprocal
difference was observed for all the characters
studied except fruit yicld per vine, The
reciprocal difference might be because of
cytoplasmic inheritance or maternal effect.
As the parents involved in the presenl
Ei“pcrimcnl exhibited wide genctic diversity,
the cytoplasmic differences were quite
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Table 1. Menan performance of parents and hybrids

Mode ' ;

Days for . mrurflgc Yield c Mcnlrbm

= A N R Rl e
ybri | E S ffT:-:::: per vine (Kg) (days) (days) | 1 0 0_5:'
Pi 3.51 3215 21.65 4.00 5250 15250  75.00 8.50 15721 13.95
P2 279 35.00 17.65 3.40 4720 14228 85.50 7.50 17821 - 9.77
Py 249 4285 19.90 2.40 2607 6750 8290  10.00 37.99:1 8.9
P4 230 40.50 2020 3.50 2,760  9.900  78.80 7.00 21.31:1 1115
Ps 30l 40.00 19.35 3,00 4200 11800  82.20 9.00 16431 1243
Ps 308 4250  22.00 3.00 3075 10650 8550 8.50 18.03:1  8.31

PyxP: 302 4065 2450 2.00 1450 2950  BL70 8.00  3251:1 7.8
PixP3 353 3915 2200 3.00 3105 6170 8290 9.00 26431  9.59
PyxPy 255 4280 1765 275 . 2078 4387 7175 650 18451  9.94
PixPs 273 3165 1835 ° 2.50 3315 5973 7695 . 7.00 15061 1349
PixPe 274 4385 2065 2.35 209 -3982  80.25 650 18961  B8.56
PaxPy + 378 3450  18.65 2.50 . . 4473 7710 69.75 9.00 34151  9.65
PaxP3 308 3900 2030 2,00 1643 3143 7525, 650 15181 701
PaxPe 385 2865 1400 400 6350 19.550  B285 9.75  39.40:1 12.85
PpxPs 384 3265  17.65 2.75 2210 4610 B82.80 600 13571 952
PaxPs 295  39.00 2250 225 2115 5144 7425 5.00 75%1 845
PsxP1 190 4665 2080  2.50 1975 ' 3963  76.65 450  7.081 1169
P3x Pz 222 3645 2035 2.25 1.685 3.356  67.50 6.00 15.75:1  9.80
PixPs 341 4420 2335 2.00 1260 2760 7325 750  168%1 10.30
PixPs 221 4180 2165 2.00 1148 2648  B0.4S 700 19431  13.16
PixPs 257 4685  22.00 2.50 1598 3397 7690 650 13551 1316
PaxP1 376 3165 1315 350 2730 6825  B2.05 550 11351 868
PixPy © 240 4330 2130 2.50 3280 5570 7105 450 8421 1313
PaxP3 180 3365  16.60 2.00 1255 2755 7470 500 10931 9.69
PaxPs 179 4L15 2085 2.50 1715 3579 7345 7.00 21421 912
PaxPs 284 3000  14.65 3,50 5765 16413  76.00 9.00 25281 12.65
PsxPr 335 3050  16.30 2.50 3925 6888 75.15 700 21291 1253
PsxP2 267 3435 2050 2.00 1932 3432 7665 700 27571 10.84
PsxPy 253 300 1985 2,25 2175 3969  69.90 650 15371 1076
PsxPq 249 4575 2150 2.00 2000 3500 7635 650 21201 1093
PsxPs 339 3315 1085 2,00 2207 3707 7675 700 13051 1013
PexP1 201 3985  17.00 2,50 1410 3115 70.85 6.50  16.36:1 1058
PexP2 350 © 3395 1585 2.00 2250 5017 7570 700 16331 941
PexP; 209 3750  19.20 2.25 2318 4063 7355 .00 - 18341 .830
PexPe 307 3565 2030 2.25 2044 3803 TL10 800  19.38:1 ! 9.88
PexPs 413 3420 2065 3.50 5113 14783  75.85 8.50 . 28261 12.44
Mean !

Parents 286 3883 2021 322 3769 11430  81.65 842 21221 1077
Hybrids 287 3742 1912 2.52 2554 5590 7597 . 693 18951 1044
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Hybrid Vine length (m) Days for 1st female Node No.of 1st female flower
di dii diii di di diii di dii diii
PixPr 405 - 844  .1396 207 2644 2644 2468 3881 1316
PixP3 1760  41.85 0.43 440 21,77 .77 590 1055 1.62
PixP¢ 1222 1087 2735 1783 3313 3303 1565 1262 -1843
PixPs  -1619 915 2222 227 186 - <156 187 256 -15.24
PixPs  -1700 . -1120  -22.08 1748 3639 3639 538 462 462
PaxPr 1994 3555 755 276 131 131 509 567 -1386
PaxPs 1670 2374 1239 019 1143 2131 812 1501  -6.24
PaxPq 5123 6717 954 2401 1814 1089 2602 2068 -15.33
PaxPs - 3247 3L70 926 1293 671 156 587 000  -1848
PaxPe 060 592 -1595 065 1143 2131 1349 2748 -393
PsxPy <3678 2374 . 4601 404 4510 45.10° 036 477 370
PixPr  -1575 1066  -3675 £36 4 1337 839 1530  -6.00
PixPy 4253 4826 285 606 314 3748 1646 1734 785
PsxPs  -1967  -1127 3718 091 450 3002 893 907 000
PsxPs 782 322 2692 978 1024 4572 501 1055 1,62
PaxPi = 2926 6326 698 4287 156 <156 3706 -M90  -39.26
PaxPz  -560 435  -3162 470 2371 368 1255 2068  -1.62
PaxPs  -2476 214 4872 1925 1691 467 1721 1658 2333
PexPs. 3270 2239 -49.15 224 288 2199 a1z S04 330
PexPs 558 2348 -19.09 2071 2893 669 3087 2748 3233
PsxPr 284 1148 456 554 513 513 904 1537 -22.40
PsxPr- 829 367  -2436 840 186 684 933 1615 531
PoxPs 801 161 2806 2734 2475 638 013 000 831
PsxPe 631 804 2920 1366 1438 4230 212 831 069
PsxPe 1142 1281 342 964 712 3t 4815 534 -40.88
PexPy  -3915  -M90  -42.88 676 2395 2395 2211 2148 2148
PexP: 1918 2549 043 J239  A00 560 2005 1000 <2679
PexPi  -2507 <1610  -40.60 213 1076 16.64 435 352 <1132
PexPa 1413 3348 1254 4430 -1193 1089 A7 050 624
PexPs . 3558 3121 1752 709 1450 638 431 403 A6




£ €L et 11761~ " I0'RE bL'0D i o111 Zriz L9 00°SE 00'sE S X9,
LTt 888 - LE8'69- 1Z°6L- BEFL aFCL” 199 D695~ ELBE onos- L b X9
118 S m.n.-.h.. b5 A CATN S6CL Qz09- 66789 E.hww OL e £8'8E- DE"LE- Ly9g- g X9,
€60 op 11~ Lt 08'sL- i i ror9s- GE0OL ar1o- G609 EE'EE- Lo0o- 606" T x?
€56 £55- TL e AL _mh._m_m_. £9°Ch- mﬁi..“__m. CED6 1888 0005 o0 os- 000 Ijxe
EE'E €99 Ly _u_w,n.m-. 80'L8- mm....wm. 09°TL BEL9- LE'YS hm.......m.- 00 o8- oo'os- g X5
081 Ie- or'e- B0EG- 6¥'og- [ Pk g LPOL- LGEL- LEED LO"99- onoge- LA g x5
08'9- 26°FT- FA ML 10°68~ ol i ariL- SETL: Y89~ CL'SS £E°8% 0g'SE- Ly 0L~ tdxs
[ SL9 658" 19€6- LGLE 69 L8 LO'8BL- T8 ¥~ 90°EL- L9799~ ££°g5- £8pe- tgxs
az'o 0o 6E+ LN cevo- Le g9 8L°1E gl1e- or9e- 00°'0s- 007085 000t Ty s
EET SSE 6L~ 819 09°E6 ETLEL et 96'PS (1] 47X L9'BL- 000 I 94 X¥
Loe- 6L'g 9L 8- LE 16~ LT Ch- 09°0g- S1ES 82008~ I€EL- 00°0s- o0 o EEEE- S x¥
i or'o- L 19°L- B6 LG SEEG 05" 16" o0ree 1558 cEPE- L9909~ o009~ L8P L
M LTS5~ te'e- ISET- 1254 9'6s 865 1L'8F QE¢E- Sl a0°05- 00°si BLBE- i x
W o6 oFa 0L9 LG99 L699- PEGY- LT85 GLTas- EVir LO°OE- L991- 606~ Idx
M £5°E vl Log- 0s'e6- - L9095~ Zr0g- t6's8 £5708 oFrL- 0005 00°sz- oL'11- ¥ ¥
m LTL Ere vz (A 66°Lo" 696~ e96 0096~ e L9799~ o00°0s- Bl 1t 5d %
.m % B FOrL- o0F6- C6'L6- CLEG 9 (i BR'En- €L 58" 058" L9959~ o0°09- TL'8F Pl x
= oo0ot- 8581~ €861~ ¥ Ea- LT 6E" CEER- HEER" EL7BL- TOIL £E 8- 6Ly 12t gx
m £EE £E'E GL°g- I6'BE- 16°88- ¥1'18- S0°LL Q0°LL- 1L99- 0005 o0'os= B IE- g%
W 001 m_._..mnu 9LEl- 65 LL- oFET B 65~ F 05 . TE¥E- DE'ZE" EE8S (A S o BL'EP- *d H.
m 0p'01 €L'D - sreg- SSTL- 16°1L- £5°IL- 0E'L9- £0'S9 L9 Tb- 80°LT" Y0z~ 54 x
L¥OT e 80 £EULE &:.h.n.—. SOFLLL 88°sC S99 2BF1L oo 00°GE S¥iL Fd x
£EC°0 £ €901 16°v6- wwis ZrLse- LBER €008 oLEL- LO"99- £ETBS- LELY~ g x
0oL ao'L BO'ET- ST°65 sl 6s- LE 61 BLBI- BRI E.hr a0 os- 00°0%- | Igx
0oL 0oL 000 o086~ G088~ F6'E8- o1 pL- o L= 0oL 00°cs- oSS anu&r 24 x
a9z 09'g o1e- EE'EL- EEEL hﬂmm.. £S5 £5°5F oL'1r 00°05- 00705~ ooy 5 x
LY9E LYE It 6yce GF'cE- BLLL: oL oL L LS T L9 9E'9L- g X
€501 £col oS 99°'99- 99°99- 0E'E LY0&- LY 05 A B g EEEE- EEEE- 606~ L
£6°8 £6'8 181 ¥ o5 96" 85%h" Iv68- ¥ 68" ChLE L9599 L9799 969 idx
mp Hp Ip - mp np Ip mp np p mp np p sak
(sfep) uoneinp doxy (8) oura 3ad praix (23) 1ySiam 1inag sfessay swma Jad sinag jo "ap PHAM
' (rrp) yu2aed ysag pue (Jpp) 1n2aud Jagqdpyg (jp) Jjuased-pu ag) 3940 sjseazgayg Wejuizy  'f I )

44



Control Seed Deterioration in Gingelly 45
Table 4. - Percentage helerosls over the mid-parent (di), higher parent (dil) and best parent {'dlil}
Iillybﬁl-j "I.fojlal soluble solids (%) Sugar-acid ratio Ascorbic acid (mg/100 g)
_ di dii dii di dii diii di di diii
PixPi - 000 588 .5.88 93.80  §244  108.68 3360 4355 4355
PrxPy 270  .1000 588 1459 3042 6802 1643 3129 -31.29
PixP4 *--1613 2353 .23.53 039 -1342 1726 2078 <2875 -28.75
PixPs 2000  -2222 1765 -6.36 834 429 221 -3.30 -3.30
PixPs  -2353 . .2353  .23.53 1231 516 2050 ¢ 2312 3867  -38.67
PaxPi 1250 5.88 5.88 10358 9164  117.10 863 -30.82  -30.82
PaxPs <2571 3500, -23.53 4560 6004 350 2527 2825 -49.75
Pax Py 48 3000 W71 W16 8519 15083 2288 1530  -789
PaxPs 2727 3333  .29.41 2075 2385 1373 1423 -2341 3176
PaxPs 3750 4118  .41.18 5799 5822 52,13 620 1351 -39.43
PaxP1  -5135  .55.00  -47.06 364 L6 5499 192 1620 -1620
PixPs 3143 4000 2941 4357 5855 010 448 031 2075
PaxPe 176 2500 L% . 4325 ST 696 231 958 2616
PsxPs 2632 3000 1745 2850 4879 2366 2283 583 570
PixPs 2973  -35.00 2353 S163 5434 .13.89 038 345 318
PaxPr 2903 3529 35,29 3873 4675 -27.88 ‘460 591 - 59
PoxPr 3793 4000 -47.06 5898  -60.50  -46.50 S 739 1330 3057
PixPs _-4118  -5000  -41.18 6313 7123 3051 946  -1521  -34.66
PaxPs 1250 2222  -17.65 13.52 052 3614 7.32 477 932
PaxPs 1613 5.88 5.88 2855 1863  60.68 879 1238 -10.22
PexPi 2000 2222 1765 3239 2959 3531 1782 1229 2229
PsxPr  -15.15  -2222  -17.65 60.99 5469  75.24 311 -1348  -22.90
PsxPs 3150 3500 2353 4350  .5954 229 205 1207 2165
PsxPs -1875 2178 -2353 1235 052 3474 333 201 1269
PsxPs 2000 222 -17.65 2427 2763 1707 258 -1874 22760
PsxPr <2353 -2353  -23.53 307 9 4.01 492 2406 2436
PexPy <1250  -17.65  -17.65 889 .9.40 3.81 407 -3 -32.58
PexPs  -1351 2000  -588 34531 .S173 1656 402 768 -40.50
Pex P4 323 588 588 145 904 2320 159 1135 2918
PexPs 286 556 0.00 6406  S678 7066 19.94 004 -1086
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evident, ~ Gopalakrishnan  (1986)  in
h:ttcrguurd reported reciprocal difference in
various plant characters, According 10
Russian scientists Lysenko and Prezent,

reciprocal  difference is onme of the
contradicting principle on Mendalism.
Topham (1966) suggested that fenetic

interaction in pareats and hybrids were found
to be responsible for the reciprocal
diffcrences, Hansen and Bagett (1977)
explained that the reciprocal differences was
an outcome of a small plant to plant
difference at gcnntjrpm level within the

Inbred.
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FORAGE PRODUCTION IN SOLE AND MIXED STAND OF
CEREALS AND LEGUMES UNDER RAINFED CONDITIONS

SMANOHARAN, S.5UBRAMANIAN

ABSTRACT

Field experiments were conducted during 1984-85 and 1985-86 under rainfed

vertisols at Regional Research Station, Aruppukottai to identily the suitable cereal, and
legume fodders either alone or with cereals viz., maize (African 1all), sorghum (K 7) and
Pearl millet (Co.6), legume cowpea (Co.4) and soybean (Co.1). Performance of cercal
legume combination was better than pure stand. Maize + cowpea (2:1) with high fodder
and protein production was the most suitable combination.

Sustainability in agriculture alone could
usher in continued prosperity without
environmental hazard Integratad farming

components besides cropping is the solution
for sustainability especially in dryland.
Livestock enterprise offer great scope for

—smimol_tean_and nther__combinati n with cro husbandry. The



