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A PARTIAL CHLOROPHYLL DEFICI-
ENCY INNICOTIANA TABACUM L.
ReporTs of spontancous occurrence ol mulants
for different degrees of chlorophyll-deficiency in
the cullivated species  of  Nicoticna — and
N. tabacum in particular are not as frequent as
in the other related gencerat! ®» In a group of
flue-cured tobaccoe varieties obtained from Chinag
a variety ‘Kwang’ was {ound to possess yellow
leaves from the ecarly stages of growth®  The
leaves turned green with the onset of reprodue-
tion. Since such partial chlorophyll deficient
lypes are of inferest in the development of flue-
cured strains suitable for the heavy soils where
proper ripening of the leafl is a problem, a
genctic study of this characler was undertaken,
This paper summarises the results of this study.

The variety Kwang was crossed with Chatham
which is a fluc-cured variety wilh normal green.
leaves. The F, was normal. The segregation in
the ¥, and back-crosses is presented in Table 1.

The counts of seedlings were taken in ihe
nursery in sparsely sown beds to avoid competi-
tion between seedlings. The data suggest that
the character is controlled by duplicate factors.
But there is a definite departure from the
expected ratio of 15 green: 1 vyellow
in the F,’s and 3 green: 1 yellow in the back-
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cross to Kwang.  All the three independent F.,
families were homogencous f[or the deficiency
(X2 for heterogencily/2 df. = 0-1439; P = 0-90-
(-95). The yellow Jeaved segregants as well as
the Kwang parent were definitely poorer in
growth compared to the normals and the defi-
ciency  of  the recessive  class  was  more
accentuated  with advance  in the age  of
the scedlings after the first four weeks. The
srowth data under ficld conditions are presented
in Table 1I.

In the carly stages (4 weeks after sowingy Lhe
mean height of Kwang was less than half of
the normal seedlings, while the leal number was
nearly 1's times that in Chatham. Therefore
it appears that the over-production of leaves
compared to its slow prowth and inhibition in
leaf size are to some extent responsible for ity
lethality.  The difference in height  continued
even for eight weeks after sowing.  However,
the normal segregants had greater number of
leaves than the yellow segregants by thig time.
The behaviour of the Kwang parent and yellow-
leaved segregants was parallel in all the stagoes,

To examine  whether  gametie  or zygotic
lethality  was operaling 1o cause the observed
deficiency, I, progenies were raised in polri-
dishes al a controlled temperature of 70--72¢ ¥,
Clear segregation was obtained into 236 green
15 yellow  which  established  that  gametic
lethality was not involved.  Pollen abortion or
meiotie abnormalifics followed by seed abortion
were not delected either in Kwang or in the
I Germination tesis were  condueled  at
70727 K, and 80 82" 1. o lind out the stage at
which lethalily sets ine The results showed that
Kwangs lags behind Chatham in germination by
at Ieast 14 hours wilth just 49 to 209 goermi-
nating on the (ivst day as compared Lo over D0
in Chatham. In the I,, nearly 20% of the
seeds lagged behind by 2 days in germination,
compared (o the rest,

Anatomical studies of the leaf showed that the
number of layers of palisade woere the same in
both yellow and normal,  However, the chloro-
plasts were larger wnd fewer in Kwang,

The oceurrence of types with yellowish groen
leaves  in Nicotianag  tabacum and  Nicoliana
rustica with suflicient viability to reach produc-
tion is known in natural and introduced popula-
tiong of N. tabacum. > *0 The variety Kwang
s semi-dwarfl with ecarly flowering (42 days)
compared to 85-90 days o flower in Chatham.
The data indicate that the deliciency of the
segregating populations was due 1o (a) slow
germination and poor initial growth of yellow
seedlings and (b) ¢hlorophyll deficiency which
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TapLE I
Segregation for yellow leaf in the F, and back-crosses of Chatham X Kwang
Expected 5 ,
Generation Green Yellow ye.}llows X= I
Chatham X Kwang X _
» fami 5 : 1 yellow) 1 1375 73 905 36095 9-0H ~0-10
iy L0 amens Lae 0“)2 1623 83 106-6 55731 0-01 -0-02
” 3 2168 109 1425 8 +-1004 0-001-0-01
Chatham X F. .. 1410 0 0 .. R
Kwang X Fy (13 areen : 1 yellow) 392 85 121-8 148247 < 0-001
TasLe 1I

Growth data of yellow and green segregants four (A) and eight (B) wececeks after sowing in (he
cross Chatham X Kwang

A
(4 weeks after sowing)

No. Area

Material H?fht of of the Material
cm, leaves largest
leaf in
$q. mm.
Chatham .. 2:9812:00 4-80£1-61 94-25 Chatham
Kwang 1:16+0-13 7-60%+0-16 38-25 Kwang
F; Chatam X
Kwang
F» Chatham X 2.58+0-37 4:6010-:16 74-25 Fo Chatham x
Kwang Kwang
Green
Yellow
Kwangx F;t .. 2:20+0:39 6:50£0:27 91-00 Kwang X Iy
Green
Yellow
ChathamxF; .. 2.79+0-45 5-00%0-37 100-32

Chatham x F, ..

F; data not available.

sets in about four weeks after sowing in the
vellow segregants, at a time when the normal

seedlings commence shooting up in growth.
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Area
ol

I3
(8 weceks alter sowing)
IHeight Nao.
in of
cul. leaves

9304 1-04
2-G0 1t 0-19
114512 1-15

A-30:F0-206
H-30 10-21
J-20:0-25

8-90£0-99 (30 L0-a2
486k 0-57 4-60 FO-27

10-68 £1-32  ¢-70:£0-30
3205:0-71 6-20:10.51
Q151070 H-10:10-38

the  Lopest
leat

in sq. cm,

13216 42056
A0-A8:k 3-89
8H-T70 1 12-32

16550 ::30-99
F7- 19k 100

165 =G4 +21 -9
70-46:£17-58
T8 =Tk 16410

T Green zs. yellow segregants were not clewly distinguishable at this stagze.



