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Abstract: Evaluation in Progeny performance traits was carried out among different twenty four seed sources
and in two D.B.H. classes. Progeny performance traits of soapnut seedlings were recorded at intervals, of 3
months and 6 months growth period. All growth performance traits showed significant variation at 3 months
and 6 months of intervals among different seed sources.Banjar (S;¢) seed sources which has larger and heavier
seeds showed best performance than under study. Large sized seeds of soapnut exhibited superior growth
characteristics than medium and small sized. Banjar seed source is recommended for raising quality planting
material and to get improved genetic gain.
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. Introduction

Sapindus mukorossi or Soapnut tree (Ritha) is an important multipurpose tree of North India, belonging
to family Sapindaceae. The tree is native to China and Japan and much cultivated in North India, in moister
tracts along the foot hills of Himalayas from Ravi eastward up to 1500 m elevation. The tree is also found wild
in the valleys of North Western Himalayas, Assam and West Bengal [1]. The dried fruits of ‘Ritha’ are most
valuable part of the plant. Its fleshy portion contains saponin, which is used in preparation of washing soap and
as such is used for preparation of quality shampoos. The fruit is of considerable importance for its medical value
as well. As per Ayurveda, Unani and Tibetan system of medication, it is useful in treating in number of human
maladies like bad cold, facial pimples, irregularities in salivation, chlorosis, epilepsy, constipation, nausea, etc.
It is also used as expectorant and antihelminthic in small doses [2].

Ritha importance lies in the sale of fruits, which are mainly sold in the local market. A number of
farmers are earning livelihood by marketing and selling the fruits from their planted trees. As the domestication
and cultivation started the demand for quality seedling also increased. It is therefore, worthwhile to determine
the optimum seed size for improving the physical quality of the seedlings and growing stock.Considering vast
semi-wild distribution of soapnut, it is expected to have considerable genetic variation. Sufficient information
on such aspect is lacking in this species despite of its many uses. Environmental factors in combination with
genetic and physiological factors play an important role in determination of plant potential for seed quality.
These characters appear to be under strong genetic control [3]JAmong various factors responsible for successful
plantation programme, use of quality seeds in terms of genetic and physical attributes is of paramount
importance. The seed size have been found to have a marked bearing on the quality of the nursery stock in
numerous species and Sapindus mukorossi need not necessarily provide an exception to this. It is therefore, the
study was conducted to determine the best seed source and D.B.H. class for improving the genetic material for
seedlings and growing stock on the basis of progeny performance.

Il.  Material and Methods

1.1 Site selection, tree selection and fruit collection

Multistage Random Sampling Technique was used to select the trees of soap nut. Six districts,viz.,
Chamba, Kangara, Mandi, Kullu, Sirmour and Solan were selected from the state of Himachal Pradesh and four
seed sources were selected from each disrtict. From each seed source, two diameter classes, i.e., 10-40 cm
D.B.H. (D;) and 40-70 cm D.B.H. (D,) were selected. Three trees were selected from each diameter class. The
fresh fruits were collected manually and packed in gunny bags and brought to University campus in the
departmental laboratory for detail studies and analysis. The fruits so collected and seeds extracted from such
fruits of each site were kept separately with proper identify of the sites and passport data. Progeny performance
traits were recorded in nursery after 3 and 6 months of sowing.
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Experimental details:-

Seed source : 24

Diameter classes selected at each site : 2

Replication : 3

Total treatment combination : 24x2=48

Design employed : RBD (Factorial) in Field

CRD (in Laboratory)

Table 1.Description of seed sources of Sapindus mukorossi Gaertn.) in
Himachal Pradesh under study

Sr. no. District Seed source and code Altitude (a msl)
1 Chamba Trimuth (S1) 1003
Tornu Kamni (S,) 1108
Patka (Ss) 1308
Simble Ghatta (S4) 1280
2 Kangara Jachh (Ss) 532
Nagrota Bagwan (Se) 550
Jwalamukhi (S7) 609
Palampur (Ss) 1300
3 Mandi Jogindar Nagar (So) 1185
Baggi (S10) 1234
Chail Chowk (S1) 1268
Pandoh (S12) 1358
4 Kullu Bhuntar (S13) 1085
Garsa (S1a) 1224
Panarsa (S15) 1200
Banjar (S16) 1530
5 Sirmour Deothal (S1) 1189
Sarahan (S18) 1380
Naina Tikkar (S10) 1365
Nahan (S20) 821
6 Solan Kanda Ghat (Sz1) 1428
ThadiSubathu (S22) 1260
Shilly (S23) 1480
Jatoli (S24) 1195

I1l.  Results and Discussion

Genetic variation is important to get improved genetic gain on the basis of progeny performance.
Hence present study was contemplated to select best seed source and best diameter and best individuals of the
populations under study. Table 2 and Table 3 reveals , maximum significant mean 100 seed weight ( 226.05 g)
and shoot length ( 23.35 cm; 57.30 cm), root length (18.47 cm; 41.50 cm ), seedling height ( 41.82 cm; 98.80
cm), collar diameter ( 4.97 mm; 7.68 mm), number of leaves ( 66.67; 103.50), leaf area ( 11.08 cm?; 44.38 cm?)
and seedling dry weight ( 3.35 g; 7.66 g) for Banjar (Si) seed source after 3 months and 6 months growth of
progeny. Also significantly Kandaghat (S,;) seed source showed minimum mean 100 seed weight (138.77 g),
shoot length ( 11.28 cm; 34.60 cm), root length (8.65 cm; 26.95 cm ), seedling height ( 19.93 cm; 61.55 cm),
collar diameter ( 3.34 mm; 5.22 mm), number of leaves ( 31.00; 42.17), leaf area ( 4.57 cm?; 6.74 cm?) and
seedling dry weight ( 1.83 g; 4.25 g) after 3 and 6 month, growth of the progenies and ranked at number 2 best
seed source .Various progeny performance traits viz., shoot length, root length, seedling height, collar diameter,
number of leaves, leaf area and seedling dry weight were studied during the course of investigation and analysis
of variance attributed significant differences in these traits among different seed sources and non-significant
difference between D.B.H. classes and interaction of seed sources and D.B.H. class (SxD). Progeny
performance traits of soapnut seedlings were recorded at intervals, viz., 3 months and 6 months (months after
sowing). All these traits showed significant variation at 3 months and 6 months of intervals among different
seed sources. These resulted are parallel findings with the research findings of [4] who reported significant
among different seed sources variation, while studying on Albizia procera. Studying on geographical variation
in seed and seedling characteristics in Dalbergia sissoo reported significant seed sources variation in seed and
seedling traits [5].

Variation in Sapindus mukorossi with respect to the seedling traits could be due to the fact that this
species grow over a wide range of rainfall, temperature, altitude, and soil type of India. Similar type of research
work report also observed in Albizia procera [4]. The seed source and provenance variation in nursery and field
is essentially genetic in origin [6]. Variation in Sapindus mukorossi with respect to the progeny performance
traits could be due to the fact that the large sized seeds excelled over seed category than all the seed traits,
germinability attributes, growth characters and seedling biomass [7].
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Conclusively Banjar and other seed sources which have larger and heavier seeds showed best
performance in comparison to other seed sources which have smaller and lower seeds on various progeny
performance traits. Large sized seeds of soapnut exhibited superior growth characteristics than medium and
small sized. Seedling and growth characteristics are independent processes and are governed by the genetic
make up, environment and seed traits [8]. Growth parameters have good positive relationship with seed size and
weight. Maximum height and collar diameter in Jatropha curcas [9], Shoot length and root length in
Azadirachta indica [10], Seedling height and collar diameter in Castanea sativa [11]. Shoot length in
Cryptocarya alba [12]. Seedling height growth and seedling diameter in Santalum album [13]. Seedling height
in Salvadora persica and Jatropha curcas [14]. Maximum total dry weight was found in seedlings raised from
large seed in Jatropa curcas [9].

V. Conclusion

Banjar seed source which has larger and heavier seeds showed best performance than other seed sources which
have smaller and lower seeds on the basis of various progeny performance traits. Large sized seeds of soapnut

exhibited superior growth characteristics than medium and small sized seeds. Non significant differences were
observed for DBH classes and also for interaction of seed sources and D.B.H. class (SxD). Banjar seed source

(S16) is recommended for raising quality planting materials and to get improved genetic gain.
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Table 2. Variation in progeny performance traits of Sapindus mukorossi among different seed sources in two
different DBH classes

Seed 100 seed weight Shootlength (cm) Rootlength (cm) Seedling height (cm)
After 3 months After 6 months After 3 months After § months After 3 months After 6 months
DEH classes mean | DBHclasses | mea | DBHclasses | mea | DBHclasses | mea | DBHclasses | mea | DBH classes | mea | DBH classes | mea
Dy Dy Dy Dy D, Dy D, Do Dy Dy D, Dy D Dy
1417 | 1468 | 1442 | 125 | 133 | 129 | 374 | 389 | 381 106 | 101 | 291 (298 | 204 | 222 (239 | 230 | 663 [ 687 | 676
81 3 3 g 7 7 7 0 0 3 960 |0 0 1 1 ] 0 7 g 1 0 1
1453 | 1437 | 1445 | 129 | 129 | 129 | 381 | 378 [ 379 10.1 206 | 292 (294 | 227 | 230 | 228 | 67.7 | 670 | 673
3y 7 7 7 3 3 0 0 3 080 |0 003 | 1 0 1 3 3 g 1 1 6
1306 | 1416 | 1406 | 121 | 121 | 121 | 37.1 | 372 | 371 285 | 289 (287 | 212 | 214 (213 | 636 6
83 7 0 3 3 0 2 0 0 5 010 | 937 | 923 [3 1 2 3 7 5 4 7
1603 | 1611 | 1607 | 148 | 150 | 149 | 428 | 432 | 430 | 105 | 114 | 110 | 332 | 334 (333 | 253 | 265 | 259 | 760
84 0 3 2 0 7 3 0 0 0 7 3 0 1 3 2 7 0 3 1
163.0 | 1613 [ 1622 | 155 [ 152 | 133 [ 442 [ 435 [ 438 | 112 [ 114 [ 113 | 342 [ 337 [3309 | 267 | 266 | 266 [ 784
Ss 0 3 7 0 7 g 0 0 3 0 0 0 1 0 6 0 7 g 1
1603 | 1618 | 161.0 | 149 [ 150 | 149 | 427 | 436 (431 | 112 [ 109 | 111 | 332 | 338 [335 | 261 | 260 | 260 | 759
Ss 0 3 7 0 7 g 0 0 3 7 3 0 0 0 0 7 0 g 0
169.7 | 1684 | 1690 | 178 | 176 | 17.7 | 468 | 464 [ 466 | 134 [ 131 [ 132 | 363 | 360 |36.1 | 313 | 307 | 31.0 | 831
1] 7 0 g 3 0 2 0 0 0 7 0 8 0 0 3 0 0 0 0
1676 | 166.1 | 1669 | 173 | 174 | 174 | 462 | 46.1 [ 46.1 | 129 [ 129 [ 129 | 359 | 357 |358 | 303 | 303 | 303 | 821
Sg 3 7 0 7 3 0 0 0 3 3 3 3 0 0 0 0 7 3 0
1796 | 1827 | 1811 | 191 | 197 | 194 | 497 | 506 [ 501 | 147 [ 148 [ 147 | 386 | 300 | 388 | 338 | 3435 | 341 | 883
Sg 0 3 7 0 7 3 0 0 5 0 0 5 0 0 0 0 7 8 0
1763 | 1778 | 1771 | 183 | 188 | 185 | 484 | 491 | 487 | 133 | 139 | 136 | 376 | 382 (379 | 316 | 327 [ 321 | 860
S1g 7 7 2 3 3 g 0 0 3 0 0 0 0 0 0 3 3 g 0
1766 | 177.0 | 176.8 | 185 | 186 | 1835 | 483 | 488 (485 | 137 | 139 [ 138 |3 379 [37.7 | 322|325 | 323 |&58
Sn 0 0 0 0 0 5 0 0 3 0 7 3 0 0 0 0 7 g 0
175. 1749 | 1751 | 184 | 181 | 182 | 474 | 471 [472 | 132 [ 130 [ 131 | 369 | 364 | 366 | 316 | 312 | 314 | 843
812 7 7 2 3 3 g 0 0 3 0 7 3 0 0 5 3 2 0
1794 | 1815 | 1804 | 193 | 196 | 194 | 498 | 504 | 501 | 143 | 148 | 146 | 387 | 300 (388 | 336 | 344 | 340 | 885
S13 0 0 5 0 0 5 0 0 0 7 3 0 0 0 5 7 3 5 0
1237 [ 2132 | 2185 | 226 | 216 | 221 | 362 | 347 [ 354 | 175 (173 [ 174 | 424 | 420 | 422 | 401 | 390 | 395 | 986
S1e 7 3 0 3 7 3 0 0 3 0 7 3 0 0 0 3 3 g 0
1817 | 1888 | 1852 | 198 | 201 | 199 | 509 | 511 | 510 | 143 | 144 | 144 | 3903 | 3905 (304 | 341 | 345 [ 343 | 902
315 0 7 g 0 3 7 0 0 0 7 3 0 0 0 0 7 7 7 0
815 2257 [ 2263 [ 2260 [ 229 | 237 | 233 | 572 [ 5374 [573 (183 | 186 [ 184 | 414 [416 | 415 | 412 [ 423 | 418 | 986
[ I EEE R [ 70 70 70 13 T0 7 o 1o 70 717
RIS [ JHEI T [T [ IR I I [ I [ AT [ 327 [ 325 [ I= T
PO El El il il ol El Pl E il il P Ea i |
IS9E [ISTZ [ IS65 [I45 [ 141 [ 143 [ 420 [41Z [ 416 [ 109 [ 106 [ 107 [ 326 | 319 [ 3221 | 15 73
PR R Fi Bl Bl bl Bl R b R E B e F e i o
T8% T (T3 JIeT 16T IS 455 [45F [A3F JIZT JIZT [ IZ8 [3FZ [ 35T 35T [ I3 [ I96 [ I 4 [BO.7T [ BO8 I
[ B T L T I I T I e T T I I T e
T3 [ T84 [ 138 16T [ 161 JI6T [ 444 [4E [448 JILT [IZO [ 118 [ 343 [ 348 [ 344 [ 275 [ 281 [ 280 [ 787 [ 724 [ 790
|S_\¢ a |3- |2- |CI |“ 3 |3 |CI |3 |3~ |CI |.“ |CI |3 |5 |3- |7 |CI 0 |CI |5
TR IEE[IET [T ]I JITI [T [IET [ 4% 163 ; I 804 [8ZT [8LT
|5_\._ |f' |'.' |'.' |3- |3 H] |3 |CI |3 |B.53|S.TT|865|U | | 0 |CI |5
1435 | 1457 | 1456 [ 131 [ 133 [ 132 | 386 | 388 | 387 [ 103 [ 1o | 104 | 299 1 X 23. 6B8.5 | 68.9 | 687
I E Bl i il Bl FR il F R B B B R E BB
eI TS TIZITIZI TIZZ 7374 737 NI TINeTIOT [T T I83 [ I8I [ 17 B8 [ 67.0 [ 68
O Rl il el Kl il il il R B B E S
I TEIA I [IER IR IR [0 [T [0 IO JIOE [ 108 [ ITd 3T [ 313 2 TLT [T [ 717
IO Rl Fl il Fl il F il FR Rl el E i [ 1 [
| |1663 166.6| |16._-. 16.3| |44.4 |44.6| |1_-...-. | 1_-..4| |34.3 | 3-4.4| | | |S |.9.U| |
Mzan | 1 2 a 2 7 4 4 3 2 4 9 9
CDCI.\'IE
5 3.057 3.063 3.065 142 148 3.540
D NS NS NS NS N8 NS
8=D 4.324 NS NS NS NS NS

5= Sead Sources, D=DEBH Classes, 5xD= Interaction of Seed Sourcesand DBH Classas
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Table 3. Variation in progeny performance traits of Sapindus mukorossi among different seed sources in two
different DBH classes

Seed [ Collar dismster {mm) Number of laaves Leafarzsacm’) Seedling dry weight
After 3months | After 8 months | After 3 months After 6 months After 3 months After 6 months After 3 months | After § months
DEH mea [ DEH =2 | DEH meE | et Jaeses | 2R DEH meza | DEH meaa | DEH meaa | DEH Tlza
classas n classas n classes n 3 classas n classas n classes n classes n
D, |D, D, | D, D, |[D, D, D, D, [ D D, [ D, D, [D, D, | D,
FAT3IF II133 SIO[S33|FIT[ 508 | 803 [ 803 I0II ER
5, H 4 3351)9 9 3440 3 7 3 ] 472528 300|676 T38| 7072 |2 |207|6 1 4.79
3434 531332 463 [473 (468370 [ 580 [ 375 20|20 47147
3, 9 9 349]1 5 5333 3 3 0 a 0 485[478| 482|681 | 676|678 |2 6 |28 |2 |475
LER T S I U8 [443 300 [ 7I0 | 810 1513 1548
55 7 7 347) 4 3142400 7 3 ] a ] 442470 436 | 639 6.36 | 648 | 7 8 | 1977 |1 |460
35[35 5B|60 ITE[IB0[3TE| 346 [543 | 345 22|22 R
Sy 3 9 3361 8 585(7 a 3 3 ] 578|708 | 643|809 983 | B896)2 7 |235]6 5 5.66
36 [ 38 LS J03 360 | 3BT 383 [ 373 | 378 03| I0T| I3 I3 3R [ 37
8: 1 2 162]1 § 6243 a 7 3 3 3 719|789 7359|9991 ] 6 |4 [235]1 7 5.79
35[35 N K] 376403350383 [ 560 [|371 23|22 5637
¢ 7 ] 3361 7 589(7 3 a 3 a 7 705|623 664 [ 981 9401 9 23004 1 5.68
3737 88 |63 IO 3E8 [ 345450 (473 1421 TZT TTe| I8 [ I8 LR
5, 9 2 3763 4 6.60 (0 7 3 0 3 7 SET| B3| ET|1 4 ] 2861 5 6.28
37137 65 )63 466 [470 468 736 [ 650 [ 713 117 11726 |15 6261
55 3 4 3739 2 6.36(7 a 3 7 a 3 881|881 882([1 1 a 9 26000 8 6.19
3533 TO (7T T (36 [ JE0| 383 | 3E0 [ SET | IOT | I04| oI I3 T3IE 30 EE [ &9
3; 3 ] 396|2 5 7093 7 a 3 a 4 2 8 2 7 8 |4 2887 |4 6.91
3B |38 66 |67 3B3I[3B3|2B3[ 376 | 566 | 571 10.0 124 12627 |28 66 [ 67
Syp 5 0 38| 7 9 6.73(3 3 3 7 7 7 9.72]1 9877 9 2 1 27705 |2 6.69
3E[38 67|67 346 [346 [ 246|370 | 563 | 568 128 1272727 65|68
2 ] 4 385| 8 8 6777 7 7 0 3 7 995|954 |975| 9 2 5 8 [276]8 3 6.60
3B (37 66 | 685 360 (336|348 936 | 88.0 | 208 124 12327 | 186 64 [ 63
S 2 5 39| 9 8 668 (0 7 3 7 a 3 9.15| B89 |902|6 1 1 8 12704 7 6.41
431142 TO172 670693 [6EI| 110, [ 108, [ 105, | I07[ 107 10T[ 140 14028 [ 25 6E [ 69
33 1 9 425]1 1 7110 3 7 00 00 50 9 8 9 ] 5 5 8 (2825 [4 6.89
48 [ 47 7373 68.0 [ 69.0 | 68.5[ 99.6 | 101. | 100. [ 10.8| 109 108 | 141 14133 ]33 T4 T4
Sy4 0 2 4.76[ 4 9 7.56(0 a a 7 33 50 7 1 9 6 7 T2 3357 1 744
35|38 TI]71 613620616876 | 860 [ B6E | 102 13.! 103 ] 133 13425 [ 30 To[70
Sis 7 7 197) 8 3 7.15(3 a 7 7 a 3 3 1 4 2 1 § [300]1 7 7.04
JET:0 TE]TE erI[ee0[eEs] I05. [ IO IO [ILOJILO] ITO] 143 I43IT3IETEE ] 7
|sé |3 |s |4.9T|3 |T |?.63|3 |:| |“ |:|:| |:|:| |_<:| | | | | | 8 |1 4 |3m|2 |:| |"ss|
IFT3IF 3TT38 J68 '\3.3 JEITETI X .0 II7IZ 3ITE4
| 5. |6 |3 | 336 6 | 3 | 584 | 7 | 3 | 7 o | s.ss| 6.34| 6.43 9.3:|| 3.93| 9.13| 3|8 |:.:4 8 5.43|
IFT35 SET5E ._.6 TIE [ TZE 1L IIT. T I IITII EE N EE]
| 8. |3 | & | 1 I | 573 | | | 33|00 | 645|823 | 9.41 | 5. &| 5 29|35 |7 5.41|
I6 138 [ERIEES R E] STITELO | 753 [ &01 IUEIRUEE RUES P ER A 60
| S |; | 8 | 3.ss| 1 | 7 | 644 |3 7 | 0 | R | 3.3?| 8.27| 832 | 4 | | 1|3 |23 | 605
| | 38 | 38 | ] | 63 | | R IEEE] | 66.CI| CEXI] | L0 [ 520 | 13.0| 13.6| 103 | I3[ I4 IR [ 37 |
S0 1 3 3. 6.31 7 ] 0 ] ] TAT| 798| T.68 4 3 9 2418 3 591
| L) | 3 | 32 | 32 | 310 | 310 | 310 | JIT | L] | ESA | | | B | k] | |4 | |
5, 2 3 3431 3 522 ] ] 3 ] 7 456 459|457 664 | 683|674 2 4 1.83 4125
35133 341353 4000 [ 390 | 395 | 380 | 366 | 373 2
| S, 1 1 | 3.:"l| 7 | 3 | 5.50(0 0 0 ] | 7 | 3 5.08 :'.04| 6.97 | 7.01 | 6.99| 9 2.09 4 | | 4.87
I35 EEN EE] d3e 7430446 708 [ 708 [ T0E I072I0 J5 147
|5_, |:| |:| | 53|3 |: |:‘.43|? |? |? |? |." |." |4.;:- 4.39|4.91|6.35|5.34|5.3:'|3 | |:.34|4 |3 |4.69|
IA]3E SAE]IA 03037451 858 [ 830 [ B33 ITTII SEIT3I
|5_4 |1 |3 |3.:‘| | |~.64|3 3 |? | |3 |3 531 5.4 ?.43|?.3?|“19| | |*14 0 |3 :'.16|
3ITT37 6l ] 455 [491 40 740 INITIOS I4T7I3 SE]38
T El T T I ol Ul B Y R B ol B Gl B E P
CDy,
= 0.274 0.570 11.703 16.070 1.18 1.17 1.101 0.093
5 N5 N5 N5 NS N5 N5 N5 N5
D N5 N5 N5 NS NS N5 N5 N5
5D

S=5s2ad Sources, D=DBH Classas, 5»xD= Intaraction of 52ad Sourcaand DBH Classas
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