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In t roduc t ion  
Sesbania aculeata is a suffruticose annual shrub 

yielding a strong durable useful fibre (WATT 1908 ). 
I t  is recommended as a good green manuring crop 
(~IUI~tERJE]~ and AGARWAL 1950; F . A . O .  Ag. St. 
1953). 

Sesbania speciosa is a large tree-like annual shrub, 
being a native of South Africa. I t  is an ideal green- 
manure crop as well as a cattle fodder (ANANTA 
KRISI~NA RAO 1957, F. A. O. Ag. St. 1953). 

Usefulness of both of them is detailed in a previous 
communication (DANA and DATTA, in press). Both 
these species are recommended as ideal green manur- 
ing crops (F. A. O. Ag. St. 1953). Each has got the 
capabilities to grow under adverse conditions and 
has got a certain number of desirable agronomic 
characters, which, when combined, are expected to 
yield bet ter  results in our agriculture. These authors 
further observed inter alia after studying the karyo- 
typic differences : 

,,Thus S. acufeata and S. specios~ differ greatly 
from each other from the points of view of chromo- 
some size and number. All these differences are 
sufficient to account for the differences in their 
specific behaviours. But the types of chromosomes 
are almost similar in the both species. This indicates 
a close phylogenitic relationship between them. 

From these observations it can be concluded that  
the work of hybridization in these two species has 
got enough possibilities to be success." 

The somatic chromosome number of Sesbania 
aculeata Pers. (4 n race.) is found to be 24 (2L~+ 
4- 2L 4- 61VI 4- 14S ). This confirms the previous 
record of HAQUE (1946). KAWAKAMI (1930), however, 
recorded 16 as the haploid number in this species 
and later on RAO (1946) recorded the somatic chro- 
mosome number as 12. The somatic chromosome 
number of S. @eciosa Taub. ex Engler  is found to 
be 12 (2L ~ 4- 41~I 4- 6S). Due to their  suggestive 
phylogenetic relationships the reciprocal crossings 
were undertaken in 1958 to see if they cross success- 
fully. 

M a t e r i a l s  and  M e t h o d s  

The plants of Sesbania aculeala and S. @eciosa 
were grown in rows in the fields of the Depar tment  
of Agriculture, Calcutta University at 35, Ballygunge 
Circular Road, Calcutta - -  19. 

Der Zfichter, 30. Band 

The flowers of S. aculeaZa (4 n race) remain open 
from 230 P.M.  to 50o P . M . I . S . T . ,  while those of 
S. speciosa (2n race) do so from 130 P. M. to 40o P. M. 
I. S. T. (I. S. T. ~-- Indian Standard Time). 

Flowers of the respective species were carefully 
emasculated in the previous afternoon with a finely 
pointed loose sterile foreceps and bagged with cello- 
phane paper bags. In the next  noon the bags are 
removed and after  carefully pollinating the emascu- 
lated flowers with the pollen from the desired parents, 
they were immediately bagged and labelled. 

One week after pollinations the bags were removed 
and record was taken as to which the flowers had set 
pods or fallen in the bag. Every  set pod was checked 
individually, while they are continuing to grow or 
had fallen off. In these crosses, the number of flow- 
ers pollinated, number of pods set, and harvested 
were recorded. The cross pods were harvested after 
their full maturi ty.  Seeds were extracted pod-wise. 
They were then classified as non-full and full seeds 
and their percentages were calculated. Full seeds, 
when obtained, were weighed and compared with the 
weight of the same number of seeds of their female 
parents taken randomly from the bulked selfed seeds. 

Notes were taken from the date of pollination to 
matur i ty  of the pods both in the self-and cross-pol- 
linations; comparative measurements were taken of 
the mean length of the seed bearing regions of the pods 
and seed: husk ratios were taken. 

For studying preliminary cytogenetical aspects 
lo (ten) cross pods (from each group) were fixed in 
NAVASHIN's fixative at 1 and 3 days. 

They were then dehydrated in e thyl  alcohol series 
and the paraffin schedule was followed. 

Sections were cut at lo--12/~ thick and stained in 
HEIDENHAIN'S haematoxylin to see the details of the 
fertilization processes. 

O b s e r v a t i o n s  

After crossing 56 flowers of S. @eciosa (2n race) 
with S. aculeata (4 n race) the pod set was observed 
to be 12.5 per cent and only 57.1 per cent of the set 
pods remained till matur i ty  and were harvested. In 
the case of S. acuteata ~ • S. @eciosa ~, out of 49 
flowers pollinated, the pod set observed to be 8.2 per 
cent and only 75 per cent of the set pods remained 
till matur i ty  and were harvested (Table 1). In the 
former case 4 pods matured in 50 days after  crossing 
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S1. 
No. 

1. 

2 ,  

3. 

4 .  

Table 1. Summary o/the reci 

Cross 

Parent  

S. speciosa 
2 n  

(61.6 rag/m) 

S. aculeata 
4 n 

S. speciosa 
2n 

S. aculeata 
4 n 

Parent 

S. aculeata 
4 n 

S. speciosa 
2n 

S. speciosa 
2 n  

S. aculeata 
4 n 

~rocal crosses between S. speciosa and S. aculeata and also o/the respective parents. 

No. of flo- No. of No. of 
wers polli- pods pods har- 

nated set vested 

56 7 4 

49 

24 

25 

4 

23 

25 

% of 
pods 
set 

12 .  3 

8 . 2  

95.8 

1 0 0 . 0  

3 

23 

25 

% of 
pods har- 

vested 

57.1 

75.0 

1 0 0 . 0  

1 0 0 . 0  

Nature of seeds 

Non-full ] Full 

62 (38.2 4 rag/m) 

25 o 

6 1144 

1 8 1 1  

m 

Percentage of seeds 

Non-full Full 

93.9 6.1 

1OO.O O.O 

0 . 9  9 9 . 1  

o. 1 9 9 . 9  

Table 2. 

Cross Mean No. of days taken Mean length Mean length of seed 
Parent  Parent  f rom pollination to of pod bearing port ion Seed : Husk 

~ matur i ty  (era) (era) 

S. speciosa 
2 n  

S. aculeala 
4 n 

S. speciosa 
2n 

S. aculeata 

S. aculeata 
4 n 

S. speciosa 
2 n  

S. speciosa 
2 n  

S. aculeata 

49.7 

46.2 

42.3 

42.4 

11.6 9.7 

1L2 lO.3 

28.6 25.2 

22. 4 21.6 

12 : 9 

3 . 2 : 8  

2 : 2.3 

L3 : ~ 
4n 4n 

(Table 2). They were smaller in size when compared 
to the normal of the mother  parent  and contained 
62 non-full and 4 normal  looking full seeds (Table 1). 
These 4 normal-looking full seeds weighed 38.2 mgm., 
when compared to the same number  of seeds (61.6 
mgm.) of the mother  parent  taken at random. In  the 
la t ter  case 3 pods matured  in 47 days af ter  crossing. 
They were also smaller in size when compared to the 
normal  pod of the mother  p a r e n t  and contained 25 
non-full seeds only (Table 1). No full seeds were 
obtained from them (Table 1). 

I t  is evident from the Table 1 tha t  42.9 per cent of 
the set pods failed to reach ma tu r i ty  and shed during 
different stages of growth in case of S. speciosa ~ • 
S. aculeata de. In  case of S. aculeata 9- • S. @eciosa c~ 
25 per cent of the set pods failed to mature  and shed 
during different stages of development.  

All the seeds were separately  sown in pots next  
year  (May 1959) but  they did not germinate. 

The average number  of ovules per pod and number  
of seeds per gramme of these two species when selfed 
are given below (Table 3) for comparat ive  studies: 

Species 

S. speeiosa (2n) 

S. aculeata (4 n) 

Table 3. 

Average number  of 
ovules in a pod 

41 

32 

No. of seeds 
per gramme 

65 

58 

As the seeds were found to be of varying qualities, 
cytologicai observations were made from the cross 
ovaries of S. @eciosa 9_ • S. aculeata ~ fixed at 1 and 
3 days. In  1 day ' s  materials  no entry  of the pollen 
tube through the micropyle was observed and the 
embryosac (normal type) was found intact.  

In  the 3 days '  materials  the entry  of the pollen 
tube into the embryosac is complete and fertilization 
of the egg is sometimes complete 
(Figs. 1 and 2) and the process 
o f  triple fusion is also seen in 
some cases (Fig. 4). In  many  in- 
stances, discharge of two sperms 
from the pollen tube is not com- 
plete. In  the Fig. 3 one sperm 
is found inside the burst  pollen 
tube and another  is still un- 
fertilized. One polar nucleus is 

',w~.j' :i;',~;5 :- ~ .~. 

Fig. 1. An embryosae in 
3 days'  material  of theeross 
S. speciosa f~ X S. aculeata 

shows the fertilization is 
complete. (X 165o) 

Fig. 2. An embryosac in 3 days' material of the cross S. speclosa ~ X S. acu- 
leata$ shows the two-celled proembryo and the initiation of the formation of 
cellular endosperm. (X xooo) 
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found near the egg and there is no polar fusion yet.  In 
rare instances two-celled proembryo (Fig. 2) has been 
observed. Thus it appears tha t  fertilization in this 
cross material  is a bit  slower. Formation of non-full 
seeds suggest tha t  the embryo or/and endosperm has 
not developed properly, though nuclear endosperm 
nuclei, several in number, have been observed in rare 
cases (Fig. 5). 

In the course of cytological studies of the cross 
ovaries of S. aculeata ~ • S. specios~. ~, it  is obser- 
ved that  the pollen tube bursts  by  this time (3 days) 
and discharges the sperms inside the embryosac. In 
certain cases fertilization of the egg and triple fusion 
nucleus are observed (Figs. 6 and 7). Very rarely it has 
been noticed tha t  the triple fusion nucleus divides 
once by  this t ime (3 days) to form two nuclei with 
three nucleoli each. No further division takes place 
by this time as seen in the former case but  two-celled 
proembryo was seen (Fig. 8). 

I t  is thus evident from comparatiw~ studies tha t  in 
the lat ter  2n sperm is much slower in :{ertilization and 
subsequent processes resulting in the formation of 
non-full seeds only. 

D i s c u s s i o n  
In Gale@sis tetrahit (x = ~6)~ • G. pubescens or 

@eciosa (x = 8 in bo th )~ ,  fertilization occurs but  
in the reciprocal crosses it  does not according to 
MONTZlNO (~930a). In the crosses tetrahit (x = 16) 
or bifida (x = z6) ~ • 2bubescens (x = 8) or sfieciosa 
(x = 8) c~', fertilization occurs but  embryo and endo- 
sperm cease development at a comparatively early 
stage, but  unfor tunate ly  no comparison can be made 
with the reciprocal cross which does not succeed. 
The seed obtained from the cross high number ~ • 
low number ~ is usually good, but  it  may  not equal 
the normal and ~t cannot be said definitely whether 
the very reduced development in Gale@sis means 
that  the unusual quanti ta t ive relation has a bet ter  
result in the genus than in others or whether quali- 
tat ive differences between the tetraploid and diploid 
species are responsible. Since tetrah~,;t contains only 
P and S chromosomes, MONTZlNG (~93ob) concludes 
that  the seeds obtained by  pollinating tetralr with 
pubescens and @eciosa are non-viable because the nu- 
merical relation between mother plant, endosperm, 
embryo, instead of being 2 : 3 : 2, is 4 : 5:3, which is, 
therefore, ,,eine quant i ta t ive  letale Konstellation". 
I t  must, however, be realized and noted that  this re- 
lation of 4 :5 :3  is one that  produces viable seeds in 
many other genera and it is evident from various 
cases tha t  in general it  would be very  difficult to 
predict from the quant i ta t ive relations between tile 
three tissues concerned which would be viable and 
which non-viable. 

THom~so~ (~930) gave data  showing that  a greater 
number of seeds was obtained from different crosses 
including Brassica juncos (x = 18)? • B. oleracea 
(x ----- 9) c~ than from the reciprocal. THomPsoN refers 
these differences to embryo and endosperm develop- 
ment. WATKINS (1932), in discussing this, is of opinion 
that  since the number of seeds is involved, it  seemed 
to him far more likely that  pollen tube growth was the 
cause. 

CHRISTOFF'S (1928) and EAST'S (1928) s tatements  
regarding the unbalanced development of embryo a~ d 

endosperm was explained by THOMPSON (~93o) as due 
to the pollen tube growth. This conclusion was con- 
firmed by  KOSTO~F (~93o), who examined a few cros- 
ses in detail  and found that  while Nicotiana rustics 
(x = 24) ~ • N. paniculata (x = 12) d~ and N. tabs- 
cure (x = 24) ~ • N.  glauca (x --  12) ~ were easily 
made, in the reciprocals the pollen tubes did not reach 

Fig. 3- An embryosae in 3 days'  mate- 
rial of the cross S. speciosa ~ X S. aeu. 
learn ~ sho,~ the burst pollen tube and 
the unfertilized egg and the unfused 
polar nuclei. (X x65o) 

i #i - ~: .~, 

:y 

Fig. 4. An embryosae in 3 days ~ 
material  of the cross S. speeiosa 9 
X S. aeuleata.~ shows the process 
of triple fusion. (X 1650) 

i i ..i. ! .  ".i-. " i.. 

Fig. 5. Presence of nuclear endosperm in the embryosae of the 3 days'  material  
of the cross S. speciosaO X S. aculeaea~. (X ~ooo) 

I 

Fig. 6. An embryosac in 
3 days' material  of the 
cross S. aculeata ~ X S. spe- 
close ~ shows the process 
offerti l ization. (X 165o) 

Fig. 7. An embryosac Fig. 8. An embryosac 
in 3 days' material  of in  3 days' material  of 
the cross S. ac.uIeata ~. the cross S, aculeata ~. 
X S. speciosa ~ shows X S. speciosa ~ shows 
the process of triple the two celled pro- 
fusion. (X 6o0} embryo.  (X 2000) 

the ovary in the first case and only rarely did so in 
the second. BRINGER (1928) observed that  in the 
cross N. tabacum (x = 24) ~. X N.  Rusbyi (x = 12) d~ 
many seeds were obtained but  not so in case of its 
reciprocal. Fur ther  no capsules were produced in the 
following crosses : 

(a) N. tabacum (x = 24) 
• N. acuminata (x = 12) c~ 

(b) N. tabacum (x =- 24) 
• N. trigon@hylla (x = 12) c~ 

(c) N. tabacum (x = 24) 
• N. 15anicula~a (x = 12) 

(d) N. bigdovii (x = 24) 
• N.  trigon@hyZla (x = 12) c~ 

(e) N. nudicaulis (x = 24) 
• N. 2baniculata (x --  12) c~. 

~9" 
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The reciprocal crosses all gave capsules without  
viable seeds. So there is no cer ta inty that  fertiliza- 
tion had taken place. KOSTOVF (1930) definitely sta-  
ted tha t  in N. 15a~r (x -~ 12)~ • N. tabacum 
(x = 24) d the pollen tubes rarely reached the ovary  
so tha t  growth appeared to have been retarded. I t  
must  be remembered,  however, tha t  exceptions are 
to be looked for, when allopolyploids were crossed. 

Fur ther  irregularities can occur af ter  the pollen 
tube enters the ovary,  though the ma t t e r  is uncertain 
and the evidence chiefly negative. One cannot, the- 
refore, concentrate and proceed directly from the 
pollen tube growth to the problem of seed develop- 
ment  as WATKINS (1932) suggested. Furthermore,  
the la t ter  author (1932) discussed, ,,Besides general 
uncer ta inty  there are two special difficulties: 

(1) When a wide cross produces poorly developed, 
aborted seeds as it  frequently does, we m a y  not be 
able to decide, unless a cytological examinat ion has 
been made, whether fertilization has failed or whe- 
ther embryo,  endosperm or both  have aborted. 

(2) We can learn most about  the conditions ne- 
cessary for normal seed development  from exceptio- 
nal case, but  we have no guarantee that  an exceptional 
seed was produced by  a normal fertilization process 
so tha t  its genetical consti tut ion remains uncertain."  

Both WATKII~S (1932) and HowAI~O (1939) had 
shown clearly the fundamenta l  importance of the 
endosperm: zygote genome ratio in the development  
of viable seeds. 

Later  on, HOWARD (1947--48) observed tha t  when 
2n Nasturtium officinale 9 • N. uniseriatum (4 n, an 
allotetraploid) d~ took place, 14 large emp ty  seeds 
were obtained. In  case of N. u~r (4 n) ~ • N. 
officinale (2n) d~, 9 small good seeds were found. In  
all these good development  of a high percentage Of 
ovules took place. This must  have meant  tha t  pollen 
tube growth and fertilization plus some development  
of the embryo and endosperm occurred. As good 
seeds were produced in N. uniseriatum ~- • 2n N. 
officinale ~, the seed-results in the crossing experi- 
ments  were explained by  reference to endosperm: 
embryo relations. I t  is suggested tha t  a single genome 
of N. offici~r has a strength of 1.o and a single ge- 
nome of N. uniseriatum a s trength of L41 for a single 
genome of N. uniseriatum is less than a strength of 
2.0 which might  be expected since N. uniseriatum is 
an allotetraploid, one of whose parent  species is N. 
officinale (HowARD and MANTOI% 1946 ). This lower 
s trength may  be due to N. uniseria~um having evolved 
since its production par t  way to the diploid condition 
(cf. DARLII~aTO~, ~937, P 225 and also HOWAI~D, 1942, 
p 1~o). I t  might, however, be due to the s trength of 
the other parent  species of N. uniseria~um (this other 
parent  is not known) having a low strength of genome 
for seed formation. According to him the first alter- 
nat ive seems more reasonable. 

In case of S. @eciosa (2n) ~. • S. aculeata (4 n) d~, 
the numerical relation between mother  plant,  endo- 
sperm and embryo is 2n : 4 n: 3 n. Fnll seeds but  less in 
weight when compared to normal occur and when 
grown they  are non-viable. This ratio obviously 
falls outside the range as suggested b y  WATKINS 
(~932) and as such lethal i ty can be explained. 

In case of S. aculeata (4 n) 9-. • S. @eciosa (2n) c~, 
the same relation stands as 4 n : 5 n: 3n. No full seeds 

are obtained. I t  has become lethal as MONTZlXO 
(193oa, b) and WATKn~S (~932) suggest. 

No doubt  this disbalance in the quant i ta t ive  rat io 
can explain lethal i ty in these two cases. But,  to the 
authors it appears tha t  genomic differences of these 
two species cannot at all be ignored. Possibly, here 
lies the main cause of failure of seed development.  
Quant i ta t ive  ratio may  accelerate or hasten the pro- 
cess of le thal i ty caused by  quali tat ive disbalance. If  
these quant i ta t ive  disbalance could not have been 
present, the quali tat ive difference might  not have 
caused so drastic an effect. 

S u m m a r y  

In  Sesbania aculeata Pers. ~? • Sesbania slSeciosa 
Taub. ex Engler ~, pod set was 8.2 per cent and the 
percentage of pod harvested (out of set pods) was 75. 
All seeds out of those harvested cross pods were non- 
viable. 

In Sesbania speciosa Taub. ex Engler ~ • Sesbania 
aculeata Pers. c?, the pod set was 12.5 per cent and 
the percentage of pod harvested (out of set pods) was 
57.1. All seeds out of those harvested pods were non- 
viable. 

The genomic difference of the two species, aculeafa 
(4n race) and speciosa (2n race) is the main cause of 
failure of seed development. 

In the end we offer our sincere thanks to Dr. P. I<. S~N, 
Khaira Professor of Agriculture and Head of the Depart- 
ment, Calcutta University for granting all facilites to 
carry out this investigation in this laboratory. 

Zusarnmenfassung 
Zwischen der tetraploiden Sesbc~nia acuIeat~ Pers. 

(2n = 24) und der diploiden Sesbania speciosa Taub. 
ex Engler (2n = 12) wurden experimentell  Artkreu- 
zungen durchgeftihrt. 

49 Kreuzungen von S. aculea~a • S. @eciose erga- 
ben in 4 F~illen (8,2~/o) Hiilsenansatz. 3 dieser Hiilsen 
konnten geerntet  werden. Sic enthielten 25 taube 
Samen. 

Bet 56 reziproken Kreuzungen wurden 7 Hiilsei~ 
angesetzt  (12,5~o) und 4 davon geerntet .  Sie ent- 
hielten 62 taube und 4 entwickelte, aber nicht keim- 
ffihige Samen. 

Es wird gefolgert, dass ftir den Ausfall der Samen- 
entwicklung die Genom-Unterschiede der beiden 
Sesbania-Arten die Hauptursache darstellen. 
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Aus "dem Institut ftir Landw. Bo'canik der Universitgt 7Bonn 

Verein achte Prfi{ung der Additivit/it bet Streuungszerlegungen 
(Varianzanalysen) 

V o n  ~'. WELLING 

Mit 1 Abbildung 

Als das wohl bestbekannte stochastische Analyse- 
verfahren darf die Streuungszerlegung gelten. Ur- 
sprfinglich yon R. A. FISHER far Belange des land- 
wirtschaftlichen Ertragsversuchswesens entwickelt, 
ist ihre allgemeine Bedeutung schnell erkannt worden. 
Weniger gut sind dagegen vielfach die Voraussetzun- 
gen bekannt, unter denen die Streuungszerlegung 
erfolgversprechend angewendet werden kann. Die 
Nichtbeachtung dieser Voraussetzungen hat oft znr 
Folge, dab die M6glichkeiten, die die Streuungszer- 
legung bietet, nicht g~inzlich ausgesch6pft oder gar 
das Verfahren als solches gelegentlich als unzuliing- 
lich betrachtet  werden. 

Unter den 4 Voraussetzungen fiir die Anwendbar- 
keit der Streuungszerlegung: Additivit~it der Einzel- 
effekte, Streuungsgleichheit in den verschiedenen 
Behandlungs- (Versuchs-)reihen, Normalit~it und 
stochastisehe Unabhiingigkeit der Einzeldaten, nimmt 
die Additivit/it die erste und wichtigste Stelle ein, wie 
wohl EISENHART (1947) als erster herausgestellt hat. 
Die relativ sprite Erkenntnis der Bedeutung der 
Additivit~it beruht darauf, dab diese die Bedingungen 
der Streuungsgleichheit und Normalit~tt in gewissem 
Umfang umfagt,  so dab sic in vielen F/illen implicite 
gegeben ist. TUKEY hat 1949 far einfache nnd 
doppelte Streuungszerlegungen einen Test mitgeteilt, 
mit dessen HiKe das Fehlen der Additivit~it geprtift 
werden kann. Auf eine An- 
regung SNEDECORs hin h a t  
er 1955 eine allgemeine 
Form dieses Testes angege- 
benund sic an einem,,latei- 
nischen Quadrat"  demon- 
striert. Dieser Test beruht 
im wesentlichen darauf, 
dab yon dem bet der Streu- 
ungszerlegung sich erge- 
benden ,,Fehler" die durch 
die Abweichung vom addi- 
riven Modell sich ergebende 
Snmme yon Abweichungs- 
quadraten (ZAQ) mit einem 
Freiheitsgrad abgezogen 
und gegen den alsdann ver- 
bleibenden Rest getestet 

Zahl d e r  

PMZ 

1 
2 

3 8 
4 2 
5 6 

Summe X~ 26 

Durch- 
schnitt ~, 

m 

Abweichung 

Anmerkung :  Xd 

1 i 
8 

2 i 

Pflanze 

2 

lO 
6 

22 
lO 
11 

59 

5,2 11,8 28,6 
I 

- -  lo ,o  - -  3,4 + 13,4 

und 27 d 1 mtissen gleich o sein. 

wird. Leider ist die Durchfiihrung dieses Testes 
selbst in seiner einfachen Form recht umstfindlich 
und bei gr613erem Umfang der Versuchsdaten er- 
heblich aufwendiger als die eigentliche Strenungs- 
zerlegung. Dies mag, abgesehen davon, dab dieser 
Test bisher wenig bekannt ist (eine eingehende Dar- 
stellung siehe bet S N E D E C O R ,  5" Aufl. ~956), die Ur- 
sache daftir seth, dab er bisher wenig angewendet 
wird. Bet der Bedeutung, die der Streuungszerlegung 
im landwirtschaftlichen nnd nicht zuletzt im zach- 
terischen Versuchswesen zukommt, seien daher fiir 
den Fall ether einfachen und doppelten Streuungszer- 
legung eine Vereinfachnng des Testverfahrens darge- 
stellt, sowie ffir den Fall ether mehrfaehen Streuungs. 
zerlegung gewisse Gesichtspunkte mitgeteiit, die di- 
Beurteilung der Additivit~t zu erleichtern verm6gene 

1. D a s  T e s t v e r f a h r e n  i m  F a l l e  e i n e r  e i n f a c h e n  u n d  
d o p p e l t e n  8 t r e u u n g s z e r l e g u n g  

Dieses Testverfahren set zun~ichst in der von 
TUKEY angegebenen und yon SNEI)ECOR iibernom- 
menen Form an einem kurzen Beispiel soweit darge- 
stellt, wie es zum Verst~indnis der Vereinfachung er- 
Iorderlich ist. 

Beispieh Beurteilung der Zahl der Univalente in den PoI- 
lenmutterzellen (PMZ) dreier F1-Artbastarde Cucurbita 
moschala • C./oetidissima (vgl.WEILING 1960) (sieheTab. 1). 

Tabelle 1. 

I Summe 
I ~ xj 

[ 26 44 

28 36 
30 60 
3 ~ 42 
29 46 

143 228 

Dutch- Abweichung 
schnitt Produktsumme 

xi d] = x ] - - x  p j = x x i j d z  

14,67 - -  o,53 + 234,4 
12,oo -- 3,2o + 334,8 
2o,oo + 4,80 + 247,2 
14,oo - -  1,2o + 348,0 
13,33 + o,13 + 291,2 

1455,6 

15,2 


