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Abstract

Five locally available varieties of corian ler weie stvdiedwith ~euard oo variation i morpholo-
gical characters and some traits of econoniic importance.C onspicuous differences were observed in
date of maturity, seed size, yield and lipid content of seeds,. I’ Fere was highly significant positive
regression of {ruit length an Aoral diameter, The chromasome n amber 1as contirmed to be =1},

Introduction

Coriander (Coriandrum sativum L.} is widely used as a condiment and for Havouring
confectionery and liquor. The essential oil extracted from the seeds is used in the manu-
facture of soaps, perfumes and cosmetics. Pakistani varieties of coriander are not used
for oil on account of their low oil content. Breeding goals in this country would be high
fruit and essential oil yield, strong flavour, earliness and resistance to disease, drought,
lodging and shattering, Any full-fledged breeding programme would require an ex-
haustive study of the variability of the local germ plasm.  The present study of variation
was conducted on five varieties of coriandcr.

Coriander seed was obtained from local seed merchants, (Var. 1, foreign seed, var.
2, Sindhi seed, Var. 3) Kisan and Co., Lahore, (Var. 4 Dhanya Shatals) and from a land-
owner in Sind, who is both a culdvator and an exporter of coriander seed (Var.5).
Each lot was considered to be a different varlety.

Variation with regard to seed length, breadth and weight was studied. Seed
germination was studied #n vitro at 5, 11.5, 21.5, 29, and 31.5°C. The lipid content of
seeds of all the varictics was estimated by ‘pumkum ether extraction in the Soxhlet Ap-
paratus. 'T'he essential oil content of a sample of variety 5 was determined by steam dis-
tillation of the petroleum ether extract.

A field experiment was conducted in  a RCBD, in November 1973, at the Fute-
hally farm near Gulshan-e-Iqbal, Karachi. The plant characters studied were length and
breadth of cotyledonary leaves, flowering date, flower size, number of flowers per wubel
(of various orders), fruit set per number of bisexual flowers, peduncle length, stemn thick
ness, plant height, date of maturity and seed yield. All varietal means were compared
by Duncan’s Multiple Comparison test (Steel & Torrie, 1960). Coeflicients of correla-
tion were calculated among seed fength, breadth and weight; and coeflicients of regres-
sion were estimated for seed length on foral diameter and seed yield on number of branches

(Bnedecor, 1966).

Hourly observation of the number of emerging anthers was made and th. {ertility
of pollen was determined by staining in Cotton blue. Buds were fixed in ivon-mordanted
Newcomer's fixative (Stringam, 1970) and the chromosome number counted in meijotic
PMCs.
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Results and Discussion

Of the five varieties which showed significant differences in many respects variety
5 differed greatly in most of the traits studied. Varieties ! and 3 were very similar, and
were more different from variety 5 than from varieties 2and 4. T'his trend, however, was
not observed for fruit set per number of bisexual Howers and seed yield per plant.

Thelength, breadth and weight of seeds was greatest in variety 5. Varieties [ and
3 did not differ significanily in these characters (Table 1). There was high positive cor-
relation between seed length and breadth, length and weight, and breadth and weight
(Table 2).

Varietal differences in seed germination percentage and radicle length at various
temperatures are represented graphically in Figure I. On the whole, germination per-
centage was lowest at high temperatures, where variety 5 was the best performer. Varie-
ties 2 and 4 agave their best performance at low temperatures. The minimum time re-
quired for the cotyledons to emerge from the pericarp was 9 days (at 30°C). The envi-

TABLE 1. Variation in seed and plant characters in five varieties of coriander.

Variahle Variety
I z 3 4 o 3 N

Seed length (mm.) 1y ¢ 1.61 b J9te 3.79 d S76a
Seed breadth (in n.} *3.03 ¢ 3.4 2.0 ¢ 2.81 d 3.62a
160 seed weight (g} *¥0.420 ¢ 0.589 b 0.410 ¢ .379 ¢ 0.951 a
Lipid content of seeds

{percrutage) #%¥235 a 16.5 od 22.8 ub 185 be 12,7 d
Cowledonary leaf lengih

{em.) #4292 ¢ 340 b 295 ¢ 3.06 ¢ 4.08 a
Cotyledonaryleafbreadth

{cm.) *#x(55 © 0.56 b 0,52 d 0.5t e 0.69 a
L.eat length (em.) #1778 ab 1942 a 19.05 a 20,18 a 14.65 b
Peduncle length {cm.) #1116  d 6.4 F 4.1 ¢ 12,5 d 26.6 a
Plant height {cm.) #7385  ub 675 b 81.2 a 73.0 b 542 ¢
Stem thickness (mm.) *¥5.2  ab 4.5 b 57 a 45 b 34 ¢
Maturity(daysaftersowing) #1631 a .44 o .61 a 157 b 1.29 d

Seed yield per plant (gm.)

*2.38 b 205 b 292 h 6.6% a 322 b

in each row, values having the same or u corrmon letrer were not significantly  ditferent ar .05
level of probability. Values with dissimilar letters were shown o be ditterent by INuncan’s
range test at the

#*,01 level of probability.

¥ 05 level of nrobability.
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TABLE 2z, Coefficients of regression and correlation between various characters.

Coefficient of

d.f. correlation/
regression.
Correlation between seed length and sced weight 8 0.9956%%
Correlation between seed length snd seed breadth 3 0.9624%*
Correlation between seed breadth and seed weighi 8 0.960G%*
Regression of seed length on floral diameter 38 0. 72%%
Regression of yield on number of branches 23 044 ns

*#% Significant at the .01 level of probabiloty.

n.s,  Norsignificant,

ronmental conditions in these experiments were apparently no t the optimum ones, for
in the field seedlings emerged in 6 days. Coriander seeds have been observed to ger-
minate at 15 1o 259C Sehgal (1968), and at 10 to 309C, but not beyond this range (Cvetkov
1967). Growth was extremely slow wat 5°C, and the rate increased with temperature.

Lipid content of the seeds of the five varieties ranged from approximately 13 to 24
percent (Table 1). The general trend was that with decrease in seed size there was
an increase in fat content. The same trend has been reported with regard to essential oil
content by Wahab (1971), Fatty oil content of coriander seed was reported to be 21
percent by Chakravarti & Chakraborty (1964). 'The essential oil conteni of the seeds of
Variety 5 was estimated to b 0.11 percent.

There were significant intervarietal differences in the length and breadth of the co-
tyledonaryleaves (Table 1), As was cxpected from the seed size, the cotyledons of variety
5 were the largest ,followed by those of varicty 2. Variety 5 produced fewer and smaller
true leaves as compared to the other varicties {Table 1).

The pattern of flowering in the five varictics is presented graphically in Figure 2.
The normal variations in coriander flowers include the absence of androecium and the
enlargement of some petals, A few arypical plants were observed which had either tris-
tylar or male sterile flowers. Temporary male sterility in coriander as induced chemically
in known (Dubey & Singh, 1969).

There was an attack of powdery mildew at the peak flowering of variety 2. It
is likely that fruit set and yield, and perhaps some other characters, were affected.

The ratio of the number of biscxual flowers 1o the total number of flowers decreases
significantly with increasing order of the umbel (0.77 in the central umbels to 0.22 in the
third order umbeis). A similar trend has been reported by Sehgal (1968). Lukjanov
(1963) stated that fruit size decreases in umbels of higher order. In the present study,
this was generally observed to be true for flower size. The coeflicint of regression of
fruit length on floral diameter was 0.72 (Table 2). The number of fruit ser per number
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of bisexual flowers was significantly aflected by variety and by umbel order, but the in-
teraction of these two factors was nonsigoificant.

Variety 5 was very early maturing (129 days from sowing), varieties 3 and | were
the last to mature (161 to 163 days). The seed yield per plant was highest in Varicty 4
(Table 1). The yield of variety 5 was much lower than was expected. Seed yield in
Pakistan varics from 240 to 720 Ibs. per acre (Sirajul-Hasan, 1974). Seed and essential
oil yield are greatly affected by environment, as observed by Lorincz (1966). The speci-
fic factors involved include area per plant (Plytnikova, 1964), water supply (Ruminska,
1970), mineral fertilization (Zderkiewicz, 1964), sowing time (Chaudhry, 1957), and time
of harvest (Tsvetkov, 1970). The coeflicient of regression of yield on the number of
primary branches (including canopies) was nonsignificant (Table 2). This was con-
tradictory to the results obtained by Khan & Jalis (1957) who reported the significant
positive regression of yield on number of primary branches.

Varietal differences in plant height and stem thickness were highly significant.
Variety 5 had the shortest plants, with the narrowest stalks (Table 1). From visual ob-
servations it was apparent that the length of primary rays and peduncles of umbels of all
orders was greatest in variety 5, followed by variety 2. 'T'his was confirmed by statistical
analysis of the data on the length of peduncles of the central umbel (Table I).
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Fig, 3. Normal and abhnormal pellen grams of corander.
A o Toradiawe and normal bipola« pollen grains,
R Terraradiore and wormal bipolar pellen grains.,

Coriander flowers do not open at any specific time of the day.  All the five anthers
of a flower were scen to take one or two days 10 emerge.  The frequency of anthesis was
lowest at the start and the end of the day. The pereentage of non-staining pollen grains
in fresh pollen was very low in the single count made, among 255 grajus, only | was non-
staining. 'The size of normal pollen grains was 30- 37> 15 18u. Infertile (non-stained
polien grains were 27—30x [3—15u.  In some samples ol polien, approximately 0.06

Fig. 4, Chromosomes of Corlandrum sarieion (v 1y,
A PMOs in meiosis,
B : The same under high magnification,
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percent polien grains of abnormal shape were observed. Depending on their position,
they appeared to be triradiate or tetraradiate (Figure 3). Joshi & Raghuvanshi (1967)
have referred to these two shapes as types E and G respectively. This pollen variability
was reported in plants subjected to radiation or chemical treatment,

Suzuka (1956) reported the normal chromosome complement of Coriandrum spp.
to be 2n ~ 22. Figure 4 shows the chromosomes of one of the varieties under study (n ~ 11)
in PMC mejosis.

The results of this investigation reveal varieties 5 and 4 to be potentially the most
promising. Variety 5 had the great advantage of earliness, and although the sced yield was
not high, the seed size was very large. Variety 4 had the highest yield under the con-
ditions of this experiment. The validity of this circumstance over a wider range of con-
ditions would have to be established. If this were verified, a hybrid combining this trait
with the earliness and seed size of variety 5 could be developed.
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