[ear Sip

I have gone. through "Evolution of Polyembryany;
Cmnsequences to the Fitnesg of the Mother and the
fospring“ by H.N.Baneahiah et ajl . The Contention of
the authors jg that pol = DPDdUCtiGﬂ, in
Parallel with the fert; is s  oOf additiona embryog
derived = i y 0 ternal tiscye - is g Stﬁategy
favoured he 9enome tg counter any tendency
on  the the Zygote tgo Timit the number of its
Siblings (ESpecia?]y when th is multiple
pgllination). Fis :Gmtwntlon, Supported by
Quantitative hiodels, g both pi1aus
4S  are the Dbsewvations Presented ; & X, 1b and
3a. I wish 1 could leave it at UnfartunatEYy,
the Paper ig Unreadable ag it Standg, and needs tg be
Fe-worked ,Sticgllx if it jg to to he Considered fgor
Publication. As I have made extensive Comments jn the
text . will just Summarige my main Criticismsg here:

aque rathepr than transparent=

515 should be cast in 3 form

Feaders ot an Quantitatijive geneticisgtg can
appreciate 1 understand). It help a
great degj 1f ch caesa the result  of mathematica?

ca]cu]ation is re-statad

is Pepetitive, the language tuwgid, and the

ling when not Confusing.




S (p.11, equation &) Why should the optimal investment
of maternal resources in the zygote be the same whether
or not a "polyembryo" is formed? One senses here the
implicit assumption that the mother allocates resources
"as if" for the 2ygote alone, with some of these
resources subsequentiy being "hijacked" by the
pol yembryo. Is this what the authors have in mind? If
Yyes, how do they square such "hijacking”" with the
conclusion that polyembryony is likely to evolve via
selection acting on the maternal genome? It not, what
do they really have in mind?

4. The statement on pP.23-24 (asserting a negative
correlation between pol yembryos per seed and number of
seeds per fruit) should be supported by a table.

D The authors should take a look at Haig & Westoby,
Am. Natur. 134 p.147, 1989,

I am returning my copy of the MS.
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ey & morE gerne 2 I 100, Anvolving
ureaual o ment in the nucellar and zyvgotic embryeos; the referee
gisoul L sial case when these bwo
ard o can be such

1. The referes’ =

preferred is thus invalid.

L e
HMamilton deriv the formuala from first iples in the speci
contest of using it for computing inclusive fTitness, e it e
appropriate to cit

., Levin,

Shaanker
1. The
- Incorporated.
. By the definiticon of the word infinite, o real species has an

infinite number of ovules. For that matter, o smpecies has an intinite

population either. The term " infinite’ is normally used to indicate a

vary large pumber, a convention which should be normally known to
anyones wheo A @ven a passing knowledge of application of mathematics

ta gther branches of
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Tram egn

and from fig.2 , Bt/Ct CANMOT e

condat

sufficient
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Corrected.

2h.  We mean that maternal parent favours the evolution
while the zvgote (¢ ual
which
with B and
sably modif:
grcornddtion,: It ¢ = MOT rt that the
Inasfacty AR framework of the
the condition canmot be sfied. This has been cle
explained at the end of the paragraph. Thus there is no discr
place which 0 reconciled.
20, Data now provided; =z Figure 10 well as the accompanying test.
2l. The simple one-locus-two-allele models of diploid populations can
be described by two variables, say the freguencies of any of the two
{of the three possible) genotypes. Often, when Hardy-Wienberg law
holds, only one variable, say the gene freguency of one of the
ig adeguate for describing the dynamics. I1 one of the
alleles is rare (say with freguency p close to zerc), then the
eoguency of the heterozygote involves terms to first order in o p . and
that of the homozygote of the rare allele, terms to second order in p.
In such & case, the mathematics is relatively simple, and one (WE-Y -
elther the gene freguency p. or the z freguency p’2 to
describe the dynamics of gene freguency change., This, for esample, is

daone in Blo.
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Reply %o referee'’s comments (referee 1)

We have carsfully gone through the remarks of the referee. We were
unable to find any specitic comment about how the m/s can be alteved.
The referecs seems to hold & somewhat different opinion akout the
utility of thewkind of mathematical models presented in the m/s than
us, and an okjective assessment of the two points of view does not

ceem-t0o Lo pessible.

BB
P

ANE
He Basep—beger awgaew of the work of the authors whes® names have

/

[ heew cited. Iwour opinion, weSee no veed toalter thewlicst of
\:ifer' tes cited by mgf/////

It die true that in testing the predictions of our models, we
lumped species with different characteristics togethery the point
that despite the 'noise’ which is introduced due to such a course
action, the ‘signal! is clearly discernikle, as shown by the
statlictical tecet of csignificance.

In summary, the referee’'s comments are neither specific nor

convincing enough for us Lo make any changes iv the mis.

e b camqhﬂ ;Q}«~_7f‘ L ove t Eba«{i &
. . Lol [ ne sl ooebatere oy
e (Y ) f*:r;;w‘ Sl
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Reply to referee’s comments {referee 2}

We thank the referee for going through the mis very carefully,
arnd making many improving the presentation. We
have incarperated most of the suggestions, and rvesponded to the
commente. In the instances where we do not agree with the referee's

sugygesti ; ave eMplained our point of view in detsils

A. Response to referee’s covering letter.
(Humhers vefer to corresponding numbers in the rveferee's camment

alepty

i« Comments abhout the opacity of the mathematics used in the m/s
Additional details abeout the computations invelwving changes in the

genotypic fregquencies from one generation te the next have been

ineluded in the appendix (Bla); & similar appreach is valid for rest

of the calculations.

o

2« We have now deleted certain redundant statements/centences and have
tried to he morve explicit in the places indicated.

We agree with some of the vemarks made by the veferee regarding the
notatiaon employed in the m/¢ 3 some of it ie indeed awhward. We have
alteved some of the notation. In other places, we are unahle to agree
e the referee's suggestion. For exnample, in the appendix B, wﬁera wE
USE TiyYa2 o the reefewy suggests x,y,2. However, {a) n seems more apt
to descrihe the nen—polyembryonic genoctype NN and (k) we have already
used » o denote ths power pf the fitness function, and we wonld like
to he consistent with the sarliev literature.

As to benefit and costs, we have now used B and O, instead of Bt

and ¢t used sarlier. For the fitnesses,; instead of the earlisr A, R

b

and €, we have now used U, V¥ and W. Wbile not intuitively obvious as

to what guantity these symhole stand for, this choice at least remaves




the poscikle confusion with the nmtatiuﬁ for costs and bé”i“ﬁ

As for the rest of our wotation, according to us, the clarity is
adegquate. We would like to use a single character symbol for the
gquangities which appear in the cemputation of genotyplc fregquencies,
and we would iike to be consistent with the notatien ueed i othe

earlier literature. Within . these constraints, we wouldhe willing ¢

b

consider any alternative notation if the referee specifically

recommends it iv the interest of clarity.

X. We have indeed started from the assumption that given '"n"
seeds per pod, the mother optimizes her allocation of resources
%o  each seed (implying that there are no extra resaurces left
with the maternal parventy. Thus, in the event of an additional
embryel(nucellar embryo) being formed in the seed, the already
pntimized resgurce is re—~allocated betweern the =2ygote (sexual
cffepringy and the additional nucellar embryos Thé aoptimal
allocation Ky the mother to the entire fruit would remain  valid
even after the formation of the additional embryo cansidering
certaln  important parvameters of survival such ags the dispersal

gefficiency of the fruit.

4. We have now provided a figure (see Fig- i0). We feel that it would

be hetter tp use a figure than a table.

S. Maig and Westohy (1983 15 now cited in the text-

4

B. FEesponse to the{yé'weferee'e commenits an the manuscripb

(Numbers refer to carvesponding enes 1in the manuscript)

i« This paragraph sets out an important point- that PE is different
from apemixis and adventitious embryony and hence evolution of

polyembryony cannot he considered tantamount to the evelution of

asexual reproduction via apamictic or adventitive reproduction. We




have therefore vetained this pavagraph.
2. Yes, as far as the genotype nf the emhirye is considered.
3. Az treated in the paper, the additional embryo is regarded as
competing for the resource allocated to the zaygotic offspring. Thus,
we do nat visuwalize a situatian where the additionsl - embryo provides
support to the 2ygote. Hence, formation of additional embrys from
matzrnal tissues of the embryo sac contributes to the fitness of the
mother than to the sexually produced zygote.
de The point made is reasonable in light of our remarks above (H3)

e cencern in the paper is about the evelution of polyembraoys
from materval tissuwes (mainly, nucellar) and its coensequences to the
fitness of maternal parent and effspring.

function as evident from a number of

empirical atudtpé*%éﬁ? gilm less thar 1. This is true for any

parameter of filtness measured, example, leaf area of seedlings,

seedliing vigour, plant height etc. Hence the limit x<i. ﬁ%ﬁ
2 see. vi\&
7« Proof is now included in the.text(geclp 4) Sw‘
. Incorporated.
- i : t i
e The nuceliuvs is & maternal tissue component of the embryo sac.
Nucellar embrvos are formed from the differentiation and sukseguent :
{g;Lq:;E H«\.«./) L\-\ -(-ﬁ\,t L\As b\_kv\ A €Wy :cwed :mm |MFVQHM(+'°Y\-

development of thisg tissqg( Fhup te the extent that the maternal

porophyte tisaune is heterozygous, we expect the same level of

d
(ﬁv l;\s,;u,v\(e Lee Ve{eve.mes Cn‘t‘rj uAa P_Z&l Q—f
McGumly of of, (1 03) Ave . Navf",/ 30 ;2%4‘1%

%

heterozygosity to e exhibited by the nucelilar emhwy;-
iG. Incoerporated.
ii« The choice of the subscripts in the notations, vy, and r,, is
deltkherater 2 Péfers te zygote arnd m te the maternal parent.
Incerparatad.
Bt and Ot have now heen changed to B and .

See reply teo referee comment 3 of the comment sheet.

Secondly, we bhave considered a more .geperal expression, involving
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TGTIEEY ment in Ghe nuceilar and Zygoolc embryoss GHe feree
discusses a special case when these two are egqual.
-

Thirdly, the values of » and ¢ can bhe such that (e.g. #=20.7% and

S * : ® ; . :
c=02% we get M o=l pat M < Y. The referee’s point that PE is always

tylohallyvy preferred iz thus invalid.

A S S s

1E~.¢owrectedu

Incarpoarated.

Citation is correch.

Regret mizunderstanding caused. Text is rephrased.

Hamilton derives the formula from fivet principles in the specific
context of using it for compubting inclusive fitness, hence 1t is
appropriate to cite his 1972 review.

20. Clutceh is used iy plant literature {(e.g., Levim, 198&;

Shaanker et.e al., 1990

23i- The sentence is deleted. -
22« incorpovated.

23. By the detinitiaon of the word infinite, no real species has an
infinite viumber of owules. For that matter, no species has an infinite

vopulation eithers The term Yirmfinitet dsorvormally ased bo—dndioate—a

very large number, a convention which should be normally known %o
avyone who has evew a passing knowledge of application of mathematics
e ather kranches of sciences

Secondly, as seen from eqn &, the discussion just after eqn. &
and from fig.r , BL/ACt CAMNMOT excesad 1. Equation % points eut the
condition necessary for PE _toe evolve; it does MOT assert that the
condition I8 satisfied. The referee’s contention that H=1 is
sufficlient is vather absurd.
Zd. Corrected.
#%. We have delehed this paﬁagraphf
fbe We mean  that maternal parent faveurs the evolution of

while the 2vgote f{sexual effepring » does not.

..O..C.O.........C...OP




27. As euplained earlier, a different notatien (b, V and Wy, which
cannot he easily confused with B and €, has now been adopted.

A%. [uitably moedifiepd.

F9. Ewpression i5 derives & condition. It does ROT ascsert that the
condition is satisfied. In fact, in the framework of the present
model, the condition cannot ke satisfied. This has-heen clearly
explained at the end of the paragraph. Thus there is ne discrepancy in
the first place which has to be reconcileds

0. Data now providedjsee Figure 1Q'96$J\Ah0 Tu-'te”ttﬁ

31« The simple one~locus~twe-allele models of diploid populations can
he described by twe variahles, say the frequencies of any of the Lo
{of the three possibiley genotypes. Often, when Hardy-Wienberg law
holds, only one variakle, say the gene frequency of one of the
alieles, it adegquate for describing the dynamics. If one of the
alleles is rare {say with frequewcy p close to zerod, then the

frequency of the hetevozygote invelves terme to first order dv p ar el

that of the homozygote of the rare allele, terms to second order din p.
In such a case, the mathematics ie relatively simple, and ane can U&e
either the gene freqguency p, or the heterozygote freguency p/é to
describe the. dynamics of gene freguency change. This, for example, is
done in RBic.

O the u%her hand, in certain eother cases {(gemerally invalving
inhreedingy, Hhe frequency of the hoemorygote af the rare allele alse
invalves terms to first erder in p. The dywnamics of genotypic
fraguencies thus hecomes & probhlem ilw/elving twe variakles. Thie is

exactly what happens. in many of the situsations deseribed ducthe

appendin, and the simplification suggested by the authars is a0t

valid» In other words, in simple models, the frequency af the
homozygotes of the rare allele, even If present to first ardor, is

invariakly reduuced to the second order in the next generation. In more




complen Modets sug e dealt with here, Tthey cont coe e poresent to

w

first order din the next generation. In the interest of rigour, we feel
compellied to retain the linearized stability analysis invelving

elgenanalysie of 2X2 matrices in the m/s.
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