Indian |. Genet., 55 (1): 24-30 (1995)

STABILITY FOR YIELD IN SEED STOCKS AND
CLONES OF TEA (CAMELLIA SINENSIS L.)

I. D. SINGH, S. CHAKRABORTY AND S. C. BORDOLOI

Botany Department, Tocklai Experimental Station, Tea Research Association
Jorhat 785008

(Received: October 10, 1994; accepted: December 15, 1994)

ABSTRACT

Stability for yield of made tea was studied in 13 F hybrid genotypes (seed stocks) in five
environments. Genotype, year (linear and non-linear) and genotype X year (non-linear)
interaction effects were highl)" significant. But genotype X year (linear) interaction was not
significant. The genotype St. 462 was most stable for yield amongst all genotypes. It can be
used in breeding as stable and heterotic hybrid. In another trial, stability for yield of made
tea was examined in 11 diverse tea genotypes (clones) in five environments. Genotypes,
years and genotype X year (G X E) interaction effects were highly significant, G X E (linear)
effect was highly significant indicating thereby possibilities of prediction of yield
performance over years. Significant pooled deviations showed that variation in yield of
genotypes was influenced by unpredictable factors as well. Three genotypes namely, Nil
PF 3/14, 480/13 and Tinga GH 3/18 were most stable coupled with medium yield
performance. These genotypes could be used in future tea breeding programmes for yield
improvement.
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Tea is a perennial plantation crop. Commercially desirable cultivars of tea should be
notonly high yielder butalso stable in yield performance over years. This indirectly sustains
the economy of tea growers and contributes to the ever-rising demand of made tea arising
out of its increased rate of consumption as a beverage all over the globe. Quite often yield
fluctuations are observed over years and this fluctuation hampers the growth of tea
economy. Yield fluctuations results from sensitivity of the crop to the environmental
changes. Significant genotype-environment interaction for yield can be commercially
exploited through identification and planting of stable cultivars.

Stable cultivars with high yield can be directly released for commercial cultivation or
can be utilised in breeding for developing stable cultivar through combination breeding.
Although tea was grown in Assam more than a century ago, yet literature on stability of tea
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yield is nil. Therefore, in the present investigation, 13 seed stocks and 11 clones of tea were
evaluated for stability of yield over five years under Assam conditions to identify stable

genotypes.

MATERIALS AND METHODS

The experiments were conducted at Tocklai Experimental Station, Jorhat, Assam,
during 1986-1992. A total of 13 promising F1 hybrid genotypes (Biclonal seed stocks) of tea
(St 203, St 379, St 449, St 460, St 461, St 462, St 463, St 464, St 466, St 490, St 491, St 492 and St
493) were planted in randomised block design with three replications in 1986 at 105 cm x 45
cm x 45 cm spacing. Similarly, the other trial consisted 11 promising clones namely, 480/11,
480/15,106/1, 480/13, Nil PF 3/14, Tinga GH 3/18, Nil PP 4/4, 16/6/25, nga Gh 3/4,
3/242 and 16/10/22. Each plot comprised of 32 bushes. Yield data (kg/100 m %) of made tea
for each replication were recorded for each genotype for five consecutive years from
1988.

The data were analysed for stability parameters as per Eberhart Russell model [1].
RESULTS AND DISCUSSION
SEED STOCKS

The pooled analysis of variance showed that there were highly significant differences
among the seed stocks for yield indicating that the seed stocks were genetically diverse with

respect to yiEId (Table 1). Table 1. Pooled analysis of variance for yield (kg/100 m?) of made

Variance due to years (linear and tea in 13 genotypes (seed stocks)

nonlinear) and genotype X year

(non-linear) interactions were Source df. MS Tested Tested Tested
highly significant. High against against against

GxY pooled pooled

magnitude of year (linear) effect
MS deviation error

in comparison to G X Y (linear)

i MS
was recorded, which may be

responsible for high adaptation  Genotype (G) 12 60828 602" 503" 33207
in relation to yield [2. G x Yy, y, 4 639 633" 5297 433"
(linear) effect was non- -
significant when tested against GxY _ 8 i o 083 551
pooled deviation and pooled Year (linear) 1 2559.93 — 21187 139.73"
error. Hence, only mean per- GxY (linear) 12 1126 — 0.09 0.61
forman "
ormance () and mean square i % 12086 — — 65

deviation (S d1) were considered
to identify stable seed stocks for ~Pooled error B0 1832 — - -
yield.

“Significant at 1%.
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Mean square for pooled deviation was highly significant, which suggests that variation
in the performance of 13 genotypes over five years was caused by unpredictable factors [3].

The signs of environmental indices were negative for all Table2. Values of environ-
years except 1991 (Table 2). Hence, only the environment of mental indices for
1991 was rich for the manifestation of yield [3]. yieldin tea

. . . ..., Environment Environmental
A genotype is considered to be stable in performance if it

= (year) index
has high mean performance (x), unit regression coefficient

(bi = 1) and least deviation from regression (S%di) [1]. In the 1988 -4.300
present study, since G x Y (linear) effect was not significant, so  19g9 — 0465
regression coefficient (bi) was not taken into consideration to 1990 4

identify stable genotype for yield. '
1991 -12.188
Stability in expression of a character could either result 1992 -2.684

from homoeostasis [4] i.e., the tendency of genotypes to resist
Table3. Estimates of mean yield (x), regre- char.xg(? or WId? adaptability of ggnotypes aCFom'
ssion coefficient (bi) and deviation panied by adjustments (plasticity) in ancillary
fromregression (S’di) foryieldin13  characters leading to stable end results in varying

genotypes (seed stocks) of tea environments [5, 6].
i 2
Genotype ;Yleld (kgfioo ) Zai When mean yield and mean square deviation
were studied for each genotype separately (Table ’
St 203 4900 0731 1293  3), the highest mean yield (x = 72.95 kg/100 m?)
St 379 49.06 0.839 6028"  was recorded in St 462 followed by St 460 (x =
St 449 55.60 0.942 26.74 66.10) and St 464 (x = 65.70). These three seed stocks
St 460 66.10 1.204 gg.19"  were preferred to other seed stocks for further
St461 6275 1211 39.65" tegtif\g of their stability by. mean square deviation
St 462 7 05 0.679 215 (5°di). The lesser‘the m?gmtude of S°di, the grzea'ter
St 463 6422 0.898 sgqs” e stability. Using this standard, St 46.2 (S 'd1 =
Sta6a 6570 1106 2079 7.15? was found to have lowest and nonmgmf;cant
. deviation mean square followed by St 464 (S°di =
Stdé6 22890566 3493 " 3079) and St 460 (S’di = 88.19). Thus St 462, with
5t430 4687 117 25936 high mean yield and lowest $°di could be con-
St491 4.33 1310 25157 sidered as the muost stable and promising seed
St492 39.34 1168 21025"  stock amongst all.
5t493 3891 1.233 238.88" :
GM 54.45 — — It may be used as seed cultivar for commercial
SE (M) 5.49 — — cultivation in plains of N. E. India. Since it is a
SE (bi) . 0.783 _ highly stable seed stock, the transgressive segre-

gants are likely to be stable. Hence, St 462 could
“Significant at 1% level. also be used for selecting desired clones.
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Among the approved seed stocks St 203, St 379, St 449, St 462 and St 463 had lower than
1regression coefficient (bi) and least deviation from regression (Table 3) which are indicative
of their tolerance to stress conditions like drought. Contrary to these St 491 had much higher
values of bi (1.301) and S?di (251.57) which is indicative of its high performance potential in
good growing conditions but poor performance under stress conditions. In commercial
plantations, similar observations have been recorded.

CLONES

The stability analysis of variance for yield (Table 4) showed that the genotypes differed
significantly among themselves for yield indicating that they were genetically diverse.
Variances due to years and

. R Table 4. Stability analysis of variance for yield
genotype X year interactions

were highly Signiﬁcant' High Source df. MS Tested Tested  Tested
magnitude of year (linear) effect against against against
in comparison to genotype X year (GXE) pooled pooled

(linear) interaction was record- M5 deviation error

. MS MS
ed, which may be responsible
for high adaptationinrelationtc  Genotypes 10 25897 4260 9700 22217
yield [2]. Genotype x year .y, 4 11570 1836" 4180" 9568
(linear) effect was highly . -
Signiﬁcant when tested against Genotypes X years 40 60.76 — 228 5.21
pooled deviations and pooled Years + (genotypes X 44 52.21 — 1.96 448
error. The significant of linear years) . .
component further indicated Year (linear) 1 1487.67 — 55.74 127.58
possibilities of prediction of Genotypex year 10 15011 — 5627 12877
yield performance over years  (linear) _
whenits valueisknowninoneof Pooled deviations 33 26.69 — - 229"
them [7]. ’ Pooled error 110 11.66 — _ —

Variance for pooled devi- ""Significant at 5% and 1% levels, respectively.
ations was highly significant which indicated that the variation in the performance of 11
genotypes over five years was caused by some unpredictable factors [3].

Since both genotype x year and genotype X year (lmear) effects were highly significant,
so two parameters namely; the deviation fromregression (S’d)and the regression coefficient
(b), respectively were considered along with mean yield in interpreting the stability for
yield.
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The signs of environmental indices (Table 5) were
negative for the years 1990, 1991 and 1992, hence the
environments of those years were poor for the manifestation

of yield of these genotypes [3].
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Table5. Values of environ-
mental indices for

A desirable genotype may show low genotype x environ-
ment interaction for agriculturally important characters like
yield and quality [8]. Such genotypes are said to be "well
buffered”, as these can adjust their genotypic states in
response to the changing environmental conditions. This is
called "genetic homeostasis” [4]. Stability in the expression of
acharacter could either result from genetic homeostasisi.e. the
tendency of genotypes to resist change or wide adaptability of

genotypes accompanied by adjustments (plasticity) in ancillary characters leading to stable

end results in varying environments [5, 6].

yield in tea
Year Environmental
(environment) index
1988 9.24
1989 2.01
1990 -522
1991 -2.57
1992 -346

When all the three parameters of stability (Table 6) were studied separately for each
genotype, it was observed that the genotype 480/11 (TV 25) showed highest mean

Table6. Estimates of means (x) and stability parameters
(regression coefficient, b and deviation from
regression, s2d) for yield of 11 genotypes of tea

Genotype X b SE ()  S4d
480/11(TV 25) 51.25 1.67 0527 2596
106/1 46.65 0.68 0479 1945
480/15 (TV 26) 50.88 0.75 0772 6894
480/13 44.87 097 018 -696
Nil PF3/14 43.76 093" 0085 -1066
Tinga GH 3/18 41.08 096" 0100 -10.30
Nil PP 4/4 42,01 127 0347  4.64
16/6/25 4441 128" 0205 -59
Tinga GH 3/4 4239 1.24 0839 8375
3/242 39.99 0.66 0191 -672
16/10/22 38.18 0.59 0331 321
‘GM 4413

SE (M) 258

"Significant at 5% and 1% levels, respectively.

performance (51.25) with significant b
(1.67) and significant S°d (25.96)
suggesting that both linear and
nonlinear regressions accounted for
G x E interaction [9]. This genotype can ~
not be considered as stable.

Genotypes 106/1 and 480/15 (TV
26) showed high mean performance
with nonsignificant b (0.68 and 0.75)
but significant S%d (19.45 and 68.94)
indicating predominance of nonlinear
component of G x E interaction. These
genotypes are not stable because their
yield performance cannot be predicted
over environment. "

Three genotypes namely 480/13,
Nil PF 3/14 and Tinga GH 3/18
showed significant, less than unit b
value (0.97, 0.93 and 0.96) but non-
significant S%d (- 6.96, -10.66 and
-10.30) along with medium yield
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performance. Their performance could be predicted over environments due to pre-
dominance of linear component of G x E interaction. These genotypes are considered to be
less responsive to the environmental change and, therefore, more adaptive and more stable
[10]. Due to low mean performance, these genotypes may not be directly released as desired
commercial cultivar but can be utilised in future breeding programme to incorporate
stability character because they carry genes for stability.

The genotypes Nil PP 4/4 and 16/6/25 showed medmm yield performance with
significant b value (1.27 and 1.28) but nonsignificant S?d (4.64 and -5.96) suggesting
predominance of linear component of G x E interaction. These genotypes are more
responsive to environmental change and hence will show high yield performance in highly
favourable environments [10]. These are less stable genotypes.

Two remaining genotypes namely 3/242 and 16/10/22 exh1b1ted very low mean yield
with low significant b value (0.66 and 0.59) and nonsignificant S%d (- 6.72 and 3.21). These
genotypes are not stable but will perform better in stress environments.

The results of the present study indicated that the genotypes were genetically diverse
for stability of yield. Three genotypes namely 480/13, Nil PF 3/14 and Tinga GH 3/18 were
more stable in yield performance despite their medium yield. In future tea breeding
programmes, these genotypes eould be used to incorporate genes for stability in the desired
cultivar through combination breeding.
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