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CY了0一GEN31ETICAL SrIUDIES OF THE CROSS BETWEEN  THE

SQUAS撇灯澎义活一刀六。汀w‘办一剐、丫一却了‘蘑，Dl一)CH。一)ANDPU IMPKIN(‘。I-'1 po iwag ,

H. W

Historkal. Reinarks

Theg机瓣衍撇}咒)歌饭。那of thecu k., *bour1七shave beenStudiedV:ythor-
。。,;h I vb  y:vi。V(`,bgook a--ndC   iaLisen，pp。    4`36)，19217夕'who reports that the
gever-- of :确 .确o: , hi d::,v: oeae differ in, the character of f heir pollen，in chromosome
numbet}, arld  iti,t  iv }ir behavior towards parasites.  Over a thousand crosses
were ina,ded汀&'ren,t f orni。o"f watorniel。”s, canteloupes, and squashes;
and  i七  }}'毓。犷伽1八(理          `,h Q it Toy. ' o:f these genera would1n七e"Cel"oss, whereas crosses.
between, '};,IIv".ioties ando   -)(,0cle。  "Jtb in:' enns二二re succ1:0 }s f ui。Sacraret (1826)
and N a(I、Q',5(pr} }" },p;，1}1`11 5,)made extensive hybridization sin dies with。。me species.
bei。nging;ngzim"r‘一，‘(;‘h。i09}i }A、i‘iYC ucurbi, aceae(Hayes andG   a}r.ho "，1926).Naudin i。a
spe改al Cl。。初"ic:ttion  n ade onth   e basis of } enetic,I behavior placed both pump-
kin and。sh inn‘。pe.po}。nd all the 'Or ms which carols rea,di l y he,
脚lace1  I。‘价:抉71 e"。Peci。。group.  ,. ailey(1890)。。the result of二any artif iw
C1a l Palline-1610:c.-Oncludes that“‘[,he field pumpkins and 1-he summer <,,,Lnd fall
types。  0如翻   }?飞s}1 t、J   a")’ 01 Fs:(‘。.Pc';&I))do。。t Cro,Js、ith the running squ };,si。。of the
蜒u补淡一)介二遥。M抓八)一{4 i'0}e };}m 7  ,然                                "1ston Morrow,  TL1.rhan,  andMa nl ral 0七h七ypes(C"
解。二初，。刃、，”犷犷’}一黔迁一饭沪‘}(一》id   ,ziLu,aber of  elliro    mosornes   f。Vl., several species,   of Cueurbi，
tac辍凡必h。，。b。撒::例‘)。二t(:d沥y.,c}zhutk1l                                                                             v心1,929-1125)。Tkle numiber wacz-; found
t。"1-)e '40 irl 't} '}，vX'4_:}「.4.11;}^$毓nd准                             Rin.。lie  V 11"iety  of  C..pefio and 48 in c. ma.-Ii
(Hoy。。找。d咬一1)二:，. .{ .(9())。8hlrw tt 4-11.lk  11i s e、一worke:。(1‘922aandIworkers (19}?  and 1), 1927,
1仪,00，1，94% 1,1p    1 A.    "'), "I.)n-''t}!e。二.，、。fo1。认;di、。，:i。‘.}e,po on the inheritance of the shape and
thob。诚y、。。行，犷介一f乞h.f以:.it忿i,一飞 on, th(-,} inhei itarice of some other qua-atitat've-tho bo(.1y      ol}' 0-1c'. f    a,' -
嵘’h“OIAe har: eter。。W 11i t,iak。。(I,( .) 32)VIV141, i's SUCcesIsful i。obtaining f o:the hybridsb  e-
tWeOn th.9织眺。(遭找羚、d补比，憔粉1;in，both f eloninix to C� :j3c-Nn。

Mate痴al aredMethors

: 0 th 4Y卿   1z钓      ,M时I洲琴，'i r。，丁}A。汉。Wfang of the Bureau ofA. rieulture and
}'o r st l } 1}'、 1,-Ibman Pro vin。    tw to the author some h; 1ri d seeds of tie  gross
M'et c。二L 110  A  (狱、。11(‘。Inn;v "rat心nd pvtI pl in(C..pepv) that he had obtained the
previous ye}-t:。All the sced; (about帕ft ilea to g-errnina te,  Some ten plant。，
抓o rever, (,Y }c} w suooess Lilly to maturity in Mr。Wang’s own. garden.These
川ants v}0} }、:(。obtainedby   sowing a handful cat" seeds, the number。fwhich 1
u:h数orn.    Throtz， -');h比ck撇driess oMrW’,n g, the author was permitt姗切
snake c ytol。尔C}-1 studies of" an d zurt ifioial pollinations with these plants.

n rwai1 ,g oy tol。妙c;,i su  ies,  cet o-ccirmine smears were tried。Daze to
撇。na1n teriess。fthe chromosomes and o the inabiii妙of the chronosinnes t。
tttke up -enough stalin，the method was not satisfactory.  For cut sections,t  he
anthers 'were fixed in either  "ava shin’s or Alien's modified Bouin's solution，
BP oth gav心- I“ -R():户咖琳。Tlle脚袱in删抓onsw溉cu以en                                                rnieronst'sf, etory results. The paraffin sections were cut ten

*,Professor of 'I nt Breeding, Honan University，Kaifeng
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thick and were stained witbNew七on's iodine一gentian一violet stain,  'the dr,z.w-
ings were made with the aid of an Abbe camera lucid). All magnifications
are about 4000 tines unless otherwise stated. All drawings were made at
七ablelever

D                          escrxptlon of the F, Plants

Many of the FIL seeds faired to germinate.  Apparen七ly, theyd  o not
manif e就any hybrid vigor.  'the F, plants al。。show no suns of any heterosis,
The most in七eresting thing that stripes one's attention, is the fact thaw many
of the an七hers of七he F:L plan七do not dehisce at all.  Some of七hemd  o dehisce
Nvith the liberation’ of only a few pol】en grains，however. Asa result, repeated
self-pollina七ion, is a comple七e failure.  Never七heless，by using an F. punt as
the female paren七and either of the parents as the pollen, parent，fruits can be
,ob七aired.Many of the morphological characters of theF x plan七s are interme-
diatebe七weep.七hose of七he七wo paren七s, suehasthe shape ofthefruit，七he
depth of七he grooves on the fruit，the pentagonal ridges of tae peduncle, and
七he滋ze and shape of七he an七hers(Pla七eZ  and Appendi二1夕。

When the pollen gains of the F, punt are examined under the。-
scope, it can be found that most of then (96  per cent) are non-viable.  They
also vary tremendously in size. This is a great divergence from the pollen
.rains of bath parents used(Plate 3 and Appendix 11.The abundance of abo:-
tive seeds in t he f ru计s obtained through back一crosses signif ies that some di。-
turbance has occurred in the ovules as well.In one of the butches of seeds

'planted, only 11 seedlings from 66 Ti x sq二ash)seeds and, in another c,ise，
,only 10 seedlings from 139(F, x pumpkin)seeds were ob七ained.M    }tny of thou
凡seeds were empty.  Some had no embryo  Others were xvi,thout cotyledon.
Still others had poorly developed embryo and cotyledon. All those facts point
to the conclusion that some disturbance had happened durin.g both :pier。一and

.

:macro-sporogeneszs.

Results from +y  t{olo以 cal Studies

The haploid number of chromosomes ofb。七h七he squash and pumpkin is
-1.(Pla七e 4, Figs, 1 and 2外Some of the metaphase figures of mei。tic  Tn1tosl。
in the F, have 21  pairs (Pla七e 4, Fig. 4).Other。，however，have varying
numbers.  One has 28 complements(Plate 4, Fig. 3)，12 of which might he
二。1valent。 . 'the diakinetic figures of the hybrid(Plate 4, Figs.6  and 7夕are
found to have many of七heir chromosomes w坟na terminal e iasma.八iew
;show an inters七itial chiasma.  Only cane clearflgure of七he diplotene stage
夏n七he hybrid plant was observed, and垃七his figure one pair of chromosomes
had inter。七iti l chiasm ata(3 in number).0七her chromosome pairs in the
same conmiplex do aot seem
the early d恤kinetic stages

to show such adose association

吠squash(扒ate 4
tion in;七his respec七一All七he members ofthe

Figs. 5a and
chromosome

。On the contrary,
5b) shownoexcep
p抓rs show aninter.

Stitial chiasma._ It is unfortunate indeed that, en account of the minuteness
-of the ehmrnosomps. the details of ch asma format1 on are di 'f icul七to determine
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and so are left out of the discussion.

From the above observation，two hypotheses can. be stated concerning,
the behavior of the hybrid chromosomes:。Some of the chromosomes coming,-
from both parents might pair and form regular chiasmata in early prophase,
but during late prophase and thereafter terminalization migh七go on more
rap  idly in some of the chromosomes than in otbers-a,pl。This is espedally true for
the shorter chromosomes.  2.  It might be possible, too, that some of the
chromosomes of the two parents have homologous ends only.  Thus only ter-
minal chiasmata are f ormed.  It seems that七he second hypothesis might be
more correct judging from the observation stated earlier. -However, either of
these hypothese。'Would explain the cytological findings in七he hybrid.  With
both to:urinal -chiasm,a一and in七erstitial chiasma-forming chromosomes present
in the hybrid, i七i easy to ex-plain why七here is lagging and precocious sopara.
tion of the chro，mosones in, the anaphase stage during meiosis of the hybrid
(Plates，Figs, 11，I2，and 13).  Chromosomes wi七h七erminal chiasma七a would
separate much more easily than, chromosomes with interstitial chiasmata (Dar-
lington，193，p. 111,)，with precociously separating and lagging chromosomes
we could expect the formation of micronuclei.  Indeed, micronuclei are of'
f requen七occurrence in the dyad。七age (Pla七e 5, Fig.  S夕and in七he to七rad
stag-(Figs.9    and 10)。The second meio七is division is regular, as expected.
Wben,the en七ire chromosome complemen七is present.  Microspore。七hus ob七axned
from either a surplus or def icien七chromosomal coniplemen七are apt七o be non.
viable。Many of the young microspores are found to be shriveled, even. in.七he
tetrad stage.   )the:。degenerate la七er.Sonce of the chromosomes, however，
d。sqM)找 rate regularly('lates , Fig.  13夕。Four per cen七of七he pollen grains,
werefoandto be viable.M    acrosporogenesis, although p。七。七udied, doubtless.
behaves in the sa fej way fo:many of the seeds obtained by bade一crossing are.
abort至ve andnon-viable,

'the chromosome number of七hree plan七。in七he F2 popula饭oh was deter-
mi热。d。All of theta have2 1 pairs.  The behavior of the chromosomes during,
the ahaph「 use in the meiosis of these plant。resembles closely that seen in the.
by brid.We find again precocious separation. and lagging of chromosomes.

Results from Genetical Studies

一Th“F.。”rather the seeds o the back-cross were一germinated in七he-
petridish and mere late吵ransplanted t。the. t‘鲜气’n t .neg re兮nnous乡·,j_.ne s0兮兮as
。btamed by usings quash pollen have a much Ingner percentage o‘germinazi。n
than those obtained by using pumpkin pollen，1 6 per, cent and 7 per cent res*
pee七Ivelye We find plumper seeds认七hef rui七ob七杯nd by back-crossingF:to
the s uashparent七han by back-crossing to the pumpkin parent.This is coupled.
Wi七hthefact七hat七he wiabll抚y0f七he
Seeds having their nuclei aTid cytoplasm

P:seeds is very poor as already s七aced.
from, the same origin seem七。survive

s nore consistently than seeds having their nuclef and, cytoplasm f ro ; a different

origin.。  This tends to suggest the hypothesis ofnucleus and cytoplasm.‘he
inter-relationsh场between
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Many of the凡seedlings were aonormal。Some of them lave coalescent
cotyledons一Others have deformed leaves. Only t,hit七y-nicep玩rrts were fin.all r
transplanted to the field.  Most of these plant”were about as v说。rou。豁
those of the parents growing sid: by side with then.A    few of thh凡s('edIings
had a very weak growth and died before they bore any f suit。卜M找n'’ bore : t-0tlit
as early as七he paren七。.Afew of七hem had such a weak growth Ithwt t，七h仅嵘‘h
they were able to survive，七hey were unable to bear a. single frUit。},.}}lie },「n‘thers
in some of the plants failed to dehisce as in the凡plants  Thus self-pollirv.
ation was again impossible in marry of" the plants even. after repe:rted tricd s。
Consequently, back-crossing was again resorted to. since the nurnber cal' t hcl
凡population was very small，any attempt to make a genetical intorpretation
i};}ould be inference only.The detaileddescrip七ion of七he morphological chare二
asters of七he parents and七heF  :L andF  2 plan七。is found in Appendix 1.     The
i ndividual characters concerned will be discussed one by one 40

Per0eeldgg-e Of。、一:fable 25olleiz }}' "r rl:一The pollen ,grains fron0i the finale
flower that was ready to open were counted under the microscope after being
stained wi七h iodine solo七ion.  A七leas七300 grains m，eredx; nd the }}}er}
centage calculated.For the percentage of non一viable gains,, we find 4 p(,-,:
cent in the sgtaash，10.21 per cent in the pumpkin, ak,IeCl 96 per rent in the hybrid.
fn theF  :2 plant。the percentage varies fromZ o t。almost 100 Nvith a unlmod iFl
curve skewing totivard the right(Fir, 16)。This i ndic ate。，。f。。「:rse，the
persistence of the non-homology of七he chromosomes even  f七er back·erosszng.
for rtn武her generation.

Fi(y.1 6  Percentage。f abortive pollen, grains in 170  generation

NWAI十六在V第二代降热孕育能花粉粒-A      .}�分率
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in. Appendix。The average size of the风Pollen is 10 unit。。but it varies
from 7 units to 15.  n examining the size of the pollen grains of七he凡plants,
it is observed tb抚 u the average diameter ranges from 8 to 1O units.S              once
plants show very little variation in size，while others do to a great degree.
Some of the huge pollen ,grains observed reacha  size of ,5 units. It seems
tha七七he moreirregu丁ar七he me主ofiCdiv招ion她，the greyter地七he nunber of
the non-viable pollen grains，and -there is i-nore variation in the size of the
gra王nso

"in 17  Inheritance of shape of fruit圆十七果蜜形肤之遗傅
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Shafie of the fruit一The fruit of the squash is decidedly oblong in shape.
The pumpkin，however,招dearly a d治ktype'OThou 0hboth parents cone
from commercial stock, there is very little variation in七here respective
shapes. The h如rid has a round fruit, a blend of it。七wo parents (Plate 1)。
In七he F, there is a ,great varia七ion in, the shape of七he fruit,  Besides the
oblong, disk，and round types，there are conical, egg, and dumb-bell types, etc，
If we represen七these types by七he ratio of the leng七h七o the breadthandmake
a graphical r. epresen七a七ion, we can Ae七a better pie七ure of the segregatio.n, of
this characteristic among the F'2‘ population (Fig. 1).The shape of the fruit
from七he plan七s七ha七are back-crossed.七o the pumpkin parent七is seen to be
either disk or globular with the exception of one plant only;about half the
plants have disk一shaped fruit and the other half globular.  That ex。eption has
an egg-shapedfru计.The grailh，七herefore, centers aroundthe type oft lie
h外rid plan七.On the。七her hand, about half七he plants resulting from the
back-cross to the squash parent have globular fruit like th}dt of the hybrid
parent and the。七her half have oblong fruit like that of the squash parent.
Froni this，it seems tha七the shape of fruit is governed by a major f }Wtor,
anal that neither disk nor oblong is dominant over the。the:，Thu。，when
types such as the conical，egg，and dumbbell segregate in. the },,*. population，
。七her modifying factors seem七。be present.   .! oNvever,七he da七a do t'iot permit
us to offer further explgnat主ons.

.deaf lobe,。一The leaf lobes of the squash are round and those o f the pu,Inp-
kin are pointed.The   , planns assumed to have a pointed. leaf lobe。line
of the plants
the0七her七en
back一。ossing

frofrom back-crossing七heF:七。七he sq uashhave poin七ed leaf lobes;
have round lobes. All off" the plan七。that are obtained iwroni
the Fx t。the pumpkin parent have pointed leaf lobes.  This

Seems七。be a simple Mendelian sewgreg ation wi七hpoin七edleaf lobes donx-oan
over round.

Owing七。the small number of individuals in the凡population, its is hard.
to explain the mode of inheritance off" the characters listed in Appendix;I,m t
the most interesting thing is the segregation of color in. the mature 'ruit。
Besides七he cream-yell。w color of七he squash，七he reddish-brown color o  ho
pumpkin, and七he brown eel。:。f the hybrid, there are red, orange，cream，
white, and black col。r s, appearing in the F2* This indicates an interaction of
factors;lout hoiv it cones abou七，it is again difficult七 o explain with such t:t,
small凡population.

枷nee abnormal泪es appear in七he F, population.
。bto宝nedbyback-cros颐nFI七。

'"lam七s 21 and 2(both
tae pumpkin pare,七)besides their normal rile

and female flowers have perfec七flowers present."the calyx tube of s eh

flowers is enlarged at tae base ire such a way as o resemble n ovaryanthers anal stigma are present side by side, but they are -very much eThe ovules are attached to the style-like placenta just inside the c lyed e' of the leaves of plants l and 29 . ,are rolled up as if permanenhas occurred, but m other respects they appear o he healthy.
Beth

formed。

x.   Th。

wlt i ng
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More work should be done on such crosses in order tha七more conclusive

evidence thaniven in th魏paper can be shown.

Summark"

The squash and pumpkin can be crossed when the squash is used. as the
female parent.  The reciprocal cross, ho-vi/ever, is not successful,

TheF  :j plant shows no signs of heterosis.

The haplold number of chromosomes for both parents is2 1.The hybrid
plant has 42 chromosomes as the dipl。沮number.  Only 4 per cent of七he pollen
grains of the hybrid plant are fertile, and they vary greatly in size.

The first nielotlcr division in inicrosporog enesis shows much比normali七yo
Precocious division ,Md lagging of chromosomes during anaphase resulted in
the forma}、ion of extra mzcrospore。and. non-viable grains. This irregular
separ}}tio"}`}。f the chromosomes i。attributed to the non-homology between,
some ofthe chromosomes of the七wo paren七s.  On accoun七。f七leis non-homol.
09Y, soMe 'Pair。f chromosomes form an interstitial chiasy.a and other chromo-
somes fo:DI a terminal cbiasma during late prophase. This accoun七s, perhaps,
for the irre guhar meiotic division of七he

Gen。tical studies rave disclosed.

of" fruit，oWong and dish，with neither

h油rid. plant.

simple  endelian inheritance for shape
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Deser诊tion ot                                  he Plates

brij版规明。‘『

Plate I.  Shape of fruit版一果蜜之形状
Plate 2.  Types of seeds a id anthers版二越子及花夔之式株
Plate 3.  Pollen crr,-,iin.s版三花粉粒
Plate 4。)扳Vq

Fhg),.I一I，。)    I?ow vi。\、，of the nietaphwc elate(:)f squash showing; 21 chromosomes

;}1arb'tr一4南51-}.7 M中期n徒   It 44 A效之圃形，A-M二十一染色914 -
2一The same fear 1)umpkin，also sh‘、win盆 ?1 chromosomes

WN二同橡夫明南瓜之二卜”-.0色I "r,ft

3一Th。samef or .1',i having 28 complements，12 of which might lie univalents

圃wA明汽染色艘T二      t~八赞}a数 0其S14一于二佃F4跟St.

4一The same for Fi lout having alsoZ 1 pairs of chromosomes

翩四同嵘火明    14亦有二.1-一I It M色f ?.11 r}，

5一Eac勺diakinetic f琅care of sgvash:a and b are from turn different levels of one cell

姗 fir,拼南瓜早期诚数分0之潮形;a,7AbTi?3' A一翎胞，捉不同之二千面0}现."z，

6一Diakinetic figure of F1〔、3100)

挪R'.r0IN捻碰41; --- ft Z11,华期诚呱分裂翩形，队3100)，

7一"l'he same  as F1  " 6

M七典微穴同，

Fla七e 5版:厅

，F, i g,·i ,l:.wacl stage of  I';;，otice tile two mieroimclei(x, 700)

潮八摊摊第一代之处染魄睁期。注意a小核(x 700)

‘)alld 1‘)一‘J，"et: 0c}, l su, "e of ; + , showing tile extra tnicrospores anti flee difference in sire among them,
(X :l8())

W九肠卜"I fl .一代之四染毗睁期，表1V] TJ外之小IJij及其大小之A:具。(;380)

.11一Anaphase fig'tire of }+i，side view. Notice laving and precocious separation of chromosomes

’‘1  -    Telopktase of F1, sho!wvin, the lagging of chrom6som，es (lagging chrcmosci:二。are made dark,。
as to show tote CoTItras时

11 1~二掀服      d一代之分裂末期，炎明染色砍之分O'俊。‘落a染色艘k,黑色以示FAM)

13一l11.ariy anaphase of 11"I。si(leview。 Not all the chromosomes are repr esented in this figure，
Notice the amore or less regular separation of ttieF:chromosomes

圃中三麟稀娜片·代分;II},早',期之侧面舰圃衫。未将所有之染色艘表示。注意W g-代染色艘之分x，旗
有)期，

PI ate

F立g, I4

版
，.盆，
产、

一Metapbarsefigtire
leve幼.Notice
drawing。

of squash,_ side view.‘(Chromosomes are. drawn separately at了our户iferent
the type of chiasma formation，厂our chromosomes are not - rouna in t is.

fm十四务淞孤分邀中期之侧面A。
不在撇内，

(染色' *S4保由1q q不同之平面溉察而114圆，注怠打怒之桃A，有四染色M*

15一a anal b, the same切:pumpkin

瀚十掀:、及6*极雍明Ltd瓜
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PlateZ.
lbm叫阮

曰，.幽司卜

Types。至seeds and anthers (about natural5zze)

If子及花禁式橄(的典天然之大小相-A)

令
Squash

番南.瓜

.

.
Y
r
}

扬
户umpka八
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犷。J 'r撞第一代

厂，,x。mpk  i南瓜
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犷，
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"P, h Iate1*14cip。4 1 11V三

Pollen grains(X’I I))

花粉，粒(放大112估1)

V01 No。苏，193H
t6-.}

S“ash

番南瓜

山
‘
.
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昌
粗
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Pumpkin
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IFt

推撞第一代
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Plate 6.版六
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番i'F9瓜典}i 11a}交及其染色M.A.之ffffil究

二次奋‘巍么舆翼
-场;`"     .,l鞠    V +j

1%i 4-1三OF 5t之间, '.

Vavilov氏        (.11927)   =-w-瓜’"^        "cpe傅，什作ift底之研究.凡葫、蔽科各屡之花，

粉性肤，价色黔教川，A    A:势 I)il%.,. }}Cllf生物之IN,性，俱有报告.彼等t  I311 71}v外形

不同之西]J:’，甜瓜1,7k讲6i瓜，作一卜一千P., .-E之就交;其桔果热一能典粪} .

咬配;, }0而r，rBI}}摊洲及同聪典独洲栩交，则供能配合.S`a'g   are七氏(1826)及

. (audin氏扭856，  ;' 0t}},11",P )以葫旅科中之数视(Species)作大规模雄交之f

qj wNit (tl1氏根旅遗傅土之特性，A之分颠，将南瓜典夔季番南瓜同睬

人淤C.护补(，一.w ,其       tA r   y .  "  M,一}   '， ilk t fi"I fft易加配合         ,B   alley lk (1890)

优、多妆人二一犷交p之桔架，断定南瓜及夏季典秋季之.a! ..;性番南瓜(以

1?}p0) 4"能典越性侨-114 ,JI&(C。Maxima)之Hub bard，Marblehecad，Boston

Mc11-1"MV,, 'rLirb,-}n及Matl.}1rllo七 h合。Kozhukhov j l}-(1   24一1925)分银告葫旅科·

内有徽秘灯衍》。1。)，其染色骼3;塑灌教，在.p op o捶内，已RR二品核
呼

之染色微瓣吧做数，务l四十，而另一品核则13,四十二，在C. Maxima

刻;揭四。113.八。
卜

5      in nott,氏及一其助理(1922,19  -207} 1930, 1931)珊放南瓜果形典果皮卜

色及他a `x饭1. It   �$r*109,傅之性肤，ft作精密之研究。Wh江ake:氏仁932) Mil "R,

娜姗C。渺卿之南瓜典葫AR(sourd )交，拮梁得到受桔之} A*

材料及方法

尺娜燕十二年赛，著者荣河南省19.121.林局王R南君惠PVI其-E年所·

伶之CI wi瓜典龄南瓜摊交踵子。惜其所,w 1f,之橡子，悉数未能馨芽.惟王君’

自独者，得成M1 :.一卜

遗傅_贬之秘犷究，

株，极荣王君好意，允将此等材料，供著者作翩胞上及J
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作It m 18方面之研究待，瞥拭用N, I I :Ij洋}r,a- (A c e t。一Carmine)染色} f 1'.1以

染色9-11棚小，及其他不明自之原因，不能ti'v其充3}.染色。枚此法未能i1q,"i

意.篇切片舒，将花热V9定龄Nawashin’s或Allen’。l o if led BouIn’。洁液I0k，

俱得满意之桔果.自嵘切片，切至百分之一撅厚，业用New tons     iodine-

gention一violet色料染色，金圆用翩微舰擒P,器(Abbe, camera luci(le.夕瓣

助，其各幢圆形，除另有} -j+u OJI外，均放大四干于乐

雄V第一代td株之描述

雄交踵第一代之捶子，多数不能Rx.芽，而栽-fir第一代之械株，似乎

At Ad交势之表VIZI"A, :a J6 lil人注意者，3911第一代恤株之花MN I全  4,S*能哭

I}W-有裂阴者，亦f放出少录之花粉而已。其自交之拈果，则个911,111,失收

惟如0 Am踵第一代之植株作露毋本，而用任何IN代之械株1父木9.

能配合拮If 0第一代植株形怨上之性肤，多介于.} 41之阴，如果宵形肤

及其t1wR之深度，果柄-E五角形之棱脊，及花MA之形肤典大小(If"I},一:、.7

附I Al -一).

若牌第一代之花粉粒以跳偷之，大多教之花粉111A ( 9t), % )缺乏生
‘}

极。彼此之大小，差A甚大，而典雨i-N,之花粉社亦有歧典。()TIM附摊

一)由同交所得之果J-T} 2 fkj含有Iff多不充TIT之桃子，此足以丧明11'

内亦有樱鼠之现象，促66拉Tj. x番南瓜)视予中，作得中一w能势穿

春叉促139 $ (Fr x南瓜)捶子中，.得 +株。触抓第皿代之核子，大小鑫

虚.有则撰胚，有则攘子集，亦有w有胚胎及子粱而ff育不良者。凡ot.

踵事育，俱可用P1推断大胞子形成(Macrosporogensi,S)及小)I LJ子形成

(Microsparogens时均有搔乱情形之存在.

f"胞上研究之桔果

番ifi a典南瓜染色艘t翠教(Haploid number)将21t在诚数分裂
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中期峙，有则染色铿数篇21璐，但亦有夔R者.有一则其28染色耀之粗

合(C011,10。iaient )，1:中之十二焉华僧者(Univalent)，在M Tzr5之Vj期分

裂伏旋四脚六及七)，染iL微多行黔w"i T耙(Terminal Chiasm幼，亦佣有

行中阴打ti者(Interstitial Chlasnia)。在分裂初期之D珍lotene stage ffi
.

}r得一佃清楚之Y.:7}.l"r4形，’而在此R4形OF )有一1染色艘，}aga9i} , lit中朋打翘2(

打三瓤儿其淞爷P-1染色19 Al.在此/CO,p'},形中者，似姆,4此现象。反之在番南

瓜之初期分裂待之Diiaklinetic stage(版四j  5a及    ' 1o备染色艘完全有

打, 'II.象。’其各粉染色令准均表绷A中f1,11打III-IL因染色MIE柳小，}--ft JR偷定，

而打翘之徉Irk11，未能有所渝及，贵}}城   } f'

.t -,_F. 01，阴放排踵染色i lkt之特性，有雨橡推渝。(i>染色i if-1K,有

捉144韵来者，可以成舞，般岭旱分裂初期Earl yF   ropbase成有规则之打

瓶f雌常晚初期，‘赞‘fl Aif  '` " ` *,}Y },_ (Terminal‘zat拟”)}z3911}}  Lit,  14-f A行X
速低尤以染色I'll , t1老蕊然。(2)此或因AR - owl' ,之染色41! 2 :.W. TO.'端a1%r1分均

曳

一仕胁mO109 ouw', )，是以详成顶Gs}打耕.第二调推11/1!A ,促上逃之舰察，比4J/ '

_!:ik 1111雄.似.10- 11,4t如何，此}                                               ' ffL-- $7，均足解释雌TA在糊胞华上，其染

色微有势顺打麟及中阴打耗之现象。故放雄握分裂援期(Anaphase)，

染色摊之分瞰，焉何落彼及提早之理由，均易加解释()扳五，'M1 1，12及

1, p0以11 ,打机之染色1V }'R中阴打撇者，分NP.大i易J*叉以染色瞪

分f a  : 1及X彼I ,i吾人可期多欺小枷胞核(Micronuclei)之造成，此一等

情形，催常放联分子畴期(Dyad stage)(版不，!周八)及111-}} w四分子降期Tetra-

就clg e(1,.A1x14九及*."f.)存在。I Nl}所有染色畔,I1,合(Comple二e n t s) --51. N像则第

二次之分Rl有规则，是以促ra剩或不足之机合，则易失其生楼。g多

幼小之刁、A')子All.   r新;f,郎w四分子峙期，亦夜如是。其f之小胞子，援

却死诚，批染色艘亦有分M                             A有观则者(版x+!  l十三)。但花粉粒能孕

育者，件百分之四耳。义势炒大胞子形成("acrosporegeMis)雏未加以研
李

先但亦典此仿拂河.111E.庸ME疑，因促回交所得之独子，大多R育不全而

多A孕育能力也。

一第二代之植株中，三株之染色健均Twj 2 11-1而此等恤株之染色袋，
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''`减教分裂徒期之特性，舆在第一代新独所见老，杨焉和拟.否人赞此

叉登现染色MR提早或落援分AR之砚象·

遣傅上研究之桔果

籍瓢撞第二代或CIP fc-li交所得;L子，股V-培费11i.中必井，旋N11忡

置放温室内之木V中.其用番南瓜花粉Mw交所得之林子，1段川南瓜花

粉所得者，聆芽率篇高.前者ISI,百分之十六，援者'1j百分之七.吾人，必猎

现靴踵第一代典番南瓜裂本i交所得之核子，授其J.南瓜豁二本老擂

肥满.此则典9-9交f第一代之捶子萌芽力g ai  l;不良之事t符介.抓子

之Ifim胞核及Illm胞黄来自同源者，似0--'来自兴源者之Rd      X井力l,}j泌。山此

吾人可引申棚胞核典IAH胞I};ry有相互阴Fr O之假A'iI',t 0

瓣a第二代之幼苗，多All I C. } 6AwIl奇特者。有则雨子z? I *IS*,合姆一嘴铃，有子菜从

畸形者.最徒移植朴田简者，谨三十九株.大多数之植株，:典栽培淤其旁

之，本，生“同横健旺，””第二代有少数被株，生发磷‘柔.3-，方仑刹、果
前，郎已天折.然大多19之植株，仍能典W..木同特f J.-il果，少I IR I _--m生4,柔弱，

Nit能苟延生命，但不桔果·又少数植株之花04 1不能阴裂，一如毅r(第一

代植株，故在多数植株，自交J1不可能.抬果仍领有Aff乎阎交，脚靴械第

二代之fat A甚少，故阴放遗傅上之解', V6能作一e}'j!}}}} t?"}1 `批谕而已.姗、种}.,}y..e4x

一代及第二代植株形M-4上之描述，可渗}e. "  I附张一，共性肤淤此亦~t

加以Nts

不能孕育花粉粒之百分率:捉已阴放之雄花，取其花粉TAa fill ;

溶液染色徒，以镜愉之，每fb至少数三百粉，然援再朴其百分率.其不能

孕育之花粉粒的百分李，在番南瓜焉4, 0外，在南瓜姆10,21.外，而在料摊，

刻有9 'o放40第二代，则其百分率1i自幼界嵌派1卯界·衍成弧徐

仇有向右ft  ' m K-11 A (A十六沁此划可表明在脚交援之次代，贷黔染LIT 11VI?i

仍bg持其分裂待奇特之情形。‘

._一几.花粉粒之直莲:所用之草位poi删微朴.,I...之Vl.位，侮翠付相常
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价.o15}.番南瓜花粉粒之f h 1-1,较j瓜者大一翠位.前者A十W位，

援者Ax九N,位。在附旅一所示花粉粒之大小二项，可知-Rq v?花粉粒之

大小，各台比较均一。至泌Aft第一代之花粉粒之直l ',平均10;十翠位，

但4 }i:夔    w a则自七YV -位直主小五Jl l位.再偷查雄踵第二代花粉t之大

,,Jt平均* 'if:自八至十罩位ofl株UP有数株花粉粒大小之9具甚小:

有数株III]铁’大。其鼓大之花粉粒，有述一卜玉军位者。诚数分裂愈不规则

则抓孕育力之花粉粒似愈多，而其大小之'龚亦       %而增.

染形:番南瓜之果形，焉R IN形奋而南瓜之果形，则A i肤.雨R,

摊米启Ak.   ILI找培种，Jt I f I-之果形，则各撅甚逊墨.其靴视第一代之果

It ;'-y则蕊洲形(")k ---, )o在瓣th,第二代，果形之壑化甚多，除原有之是w形，

猴形，及fill形外，又另有W.维形，卵形及1T 5-始形等，倘吾人}`}此等果形，用

共公1t舆宽度之比率，作一lv,1形之表示，lJ吾人放;y":第二代分At情形:

9} O 4al一IAI.Mx之印象4     d1i十七)。其典南瓜0木回交所得之植株，除一

株之外月其，一半之械株之果形，脚)f A%盘彩，一半焉圆形·在另一方面，其用

番南瓜IL]交浙，则物有一半机株之果贫A圆形，有如献il第~代之果

竹。一个毓株之果wTL则'Al位rn叨形，有如番南瓜之IV本。由此吾人可知

:果劣之形肤，似!' 1ll}l一主要因子(Major    f,r etor)所}r 0"*i制，娥形典僻圆形二

者似蕊不先个瓤性，在,}W R代所分二o出之圆雄形，卵形，及}}} A, f

似有其他修改因子(; ad ifying factors)之存在.但就所得之豁裁，不容吾

人作更池一步之解'O、

菜身:番南瓜之集的哭片Uv圆形，而南瓜则尖形.瓢捶第一代

粱之裂片亦1:21 }尖/,麟 p.第一代典番南瓜间交，有九株0尖形，另十株

踢朋形。者典南瓜阎交，则所得植株桨之裂片，全A卜尖形.此a遣傅现象

殆Al筋翠阴得M之遗傅事货，尖形莱A.性二_

四瓣桃第MMf++IM代之板株不多，故V列在附豫一之性肤淇遣傅情

以解释。但其鼓有意羲者，部成熟果宵之色M .-分a，除番南瓜之乳

黄色，南瓜之叙褂色，及扯锤之褐色外，另分雕出肛色，橘1}1*乳色，白色，

及Mi f.4 * f Ali表   ;-T;  4子之相互作A如1-b等色IT I,何由分PRAII j豁   a
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第二代之植株数太少，故亦Illf-   .解i也。

在w踵第二代之植株中SN有不A常M者，植株`>1,典24株(N得C.
Aff } Pli第一代舆南瓜Ful交者)除有通常之雄花及雌花外，另有完全花之
澎现.此等完全花之尊筒，岭底部Vil'大，有如子房，花M14典柱顽旅近，而+1
呈畸形。其胚珠迪舆在花-V内之花柱状之胎座相接。械株4典2(,,,)之Via;

a-掩起，有A永久调萎状者，但其他植株，则蕊健全者.

此等M交必需M疹研究.如是则较现在所WA示之事橙，必更能催

育也。

摘要

攀行番南瓜典南瓜栽交拭F峙，若以番南瓜作A m木ill可得受

精之9 -9.5若作5 'In父本，则否。

a9第一代，似燕} fill M全性之表现，父毋本h-各其染色JV",}2 tfa

则Ua常亦有染色ut,四十二MOM第一代所魔生之祀粉，其有孕育

能力者7{-百分之四耳.且花粉粒之大小亦不。一致。

常初期减数分裂待，小胞子之形成(Microsp rogen。 i) A k.乎林常。转

分裂援期待(Anaphase) P4染色INI分雄提il'或落a，1果有特多之小)W

子灯Microspere)及49孕育能力花粉粒之形成。染色i    ,l分MJ沂以不规.1111

者，因二a之染色艘，有者不相一致，因此等染色M有成中洲打AVE (.1 n-

tersti七a1 C iasm动及势须打翘(Ternain l Chiasin幼之现象，’

·促遗傅方面之研究，得知梁Tv,形状及集之裂片形7保按照I'll

得#1 1}遣傅率之性肤.铃果形方面, r1 K-圆形及IM.形II %}完全期M

淤集之裂片，则似以尖形‘者}I,i   i ml性.



贫桨部中央袭巢育膝所列物目.il--Wc一
Publications of the National AgriculturalResearch Bureau

Ministry o Industries
AG:,ICUf.TUIR八SINICA，Vol.1，Nos

研究银告第一1` .,,1至第四期
I。Experirnentelle Unterstrebmigen

auf die h..}iabiacre der ulcenri}w.

1XP4.

Eber denFinfinss der Temperate:r and
}`'' "}}” c "z'c (In

。卜3,T,  Jarmary, 1939.⋯，.0。，。。.。。。·‘。。。。。
: If.卵}r,a}q '}}uN1}i11rr度,4;.,}弩s*.. Tf Rawa(巾德文)—蔡那攀

German and Chines时。
Luftfeachtlgk  eit
By P.H。Tsai,

$0.as

人Study of劝。f'rice  Cliarr;}'es fear R托。玩Cnei认np!
sirnimary)。1i y，"I",.._ .t i;r, pp._35.78  February, 1934
浙汉冷米溉逃助之研究(巾文附英5ZTF1f要)—杜修A
Varietal  1iesistanee and Suseeptlb币fy ofwheats try
从仰ril)·‘万、工似:，Em-'lish with Chinese summary)，Ev.
liwana, ma.79.82。"arch, 1934

iese with English
.....⋯⋯，二命..........⋯⋯ $0。SO

Fla
T。F，

Smut〔Uarv}}}st}"s
YU，H。K。Chen，

trit介i
acid L。

小4111品哪拌等粉病抵执哗名伙阶，:二井二0附.)一俞冬杯蹄够多黄典，，，.，
Var吮t4zl终esistalice妙d_夺   us,ceptibility，‘of Foreign. parleys to t-.00verecl妙ut t usluago)
horclt,t牡lers.，)K. (IN11  11-1r 1。(In English v"ith Chinese summary)。Icy '1 'r P}" X U, H, :ii.
("hest,‘-1,-1c'1 T._ T-fiwarly.””‘93一()0‘March，1934

Pythil.lal 1)axrij)illg-(l)ft  f Cvicumber (In English with Chinese summary).  Tay Tr E. YutIq)e 91.106    Al; irc11      1} }trrarrrwr"e""rrerrarrear,ra.arer.rraraya.r,.rarrr"ar"rara"w $0，50

4。tatisltical Analysis of a, Blank Test rat Rice with Suggestions
Engl sit_ with_gbinese strliallriary)。By Lr  ,S  hen, pp. 107一ISO
水棍拭1r;"r之就淤‘洲斤〔英义附巾义摘要夕—沈撇英

for Field Techn城ue (1n
T�lv. 193气.。.，。，，。、。。。， 孚0。5(1

5f'EG1At, 1}f BI' IC+ TIONS   ,S             10:Noso 1，3。

好一试第,A4411
Crop T0?epo睡gag in China 1933 (fn En沙}qh anti Chines的，

政
“
U
l
二

口
翻江

，
.
心
畔

浦
弓

conomics, I")1)。1讲4" w_May, 19 .14。，.，。，，。，。。。。.。。，
戎嗽二、1·二年ti's情服Y.(巾英义夕—魏撰耀娜科W

By De沁rtment of Agricultural
二，肠.南二‘.和二‘.-.那.峰‘二*，⋯，*⋯ $0。50

2。八Re琳oral "I"est of Wheat-T}。 port ref tie First Fear's results (fnE ng fish and Chines9         1  e)。
13y 1'，、III.1-two, atid 1,"}，C。_(',ham,}, pp. 1-33，jime, 1934
小寥溉匀}    ,x撇   }+一          d  a },:,}x服t3;,r:I〔‘卜.kx文)，—洛夫，强汝倾

二，.，.御.曲-.‘.‘雄每二 $0，so

不A R昭  iona厂决st耐Cotton一f eport of ,First- Years Results (in English二dChines).
狱
告

"'I Y洲。豁。Love a诫狄 ("oher，， 曦.⋯w.和件.⋯‘..⋯确扣捧‘价确

桃拢袱域1从敬浓妙，、‘介‘桔:袋银 〔‘飞，英文
孚a。so

'rt ofWheatVernali
1,，_丫，一Sherlo pp. 11 -丈孔
解一‘4砧‘梁     '' A i!.`;卜文I}f';T

J球y,193布.。。

E父p  erim nt (,ta Chinese with、English
August，1934，_衬，。，林。，。、，。。。二。，，_，。.，。，。.，，$0I S0

)一洗英
5。A General Investigation of =the Locust阿0cusJ6M , f}re'rtoa"4Z L.夕Outbreaks in

dorm , the九a r扮33(In Chhiese ,wxtli  n娜slx summary).  By称心，Woo and
Ch
T.

tna

S，

麟嫩黔个周赚尔余咸姚患呱浅眼告〔巾文附英文摘婆夕—哭福玻摸压同答
认A 1"relinu,lary Report Oil the (ea 'rap , t-' DIstributian of CerealS routs in China, (in Chinese

with EmgAish sununary)   By Cw一      "oos pp� 1.22, Oct. 193Dlrectl ns fear Cotton Improvement in, China (In :n ;l sh and Cki n1.96r'`D c;                 YWwwWWYM}W�.Yrw.WWWwWrr!wrpWMw}Y.14YYY.p'A1WW"ww一一扭一w  r, p Yw}. 'w r w t } 1F + w H A',rY. } " 11B  H ,H Y    Lover PPF  A W'Y T r'* a  Y  Y Y w  r } Y  Y..M p'11
$0 -So

Tu，50

:黔ty Test of Sllk rortns-禁ort f the First「 Year"s Results (In Chinese with English
Summary)，
找娜-, I,  .Aiw.r, 1rr'  }xtw    "}    .360    ,e1);  1935,.}P 301A}C400)

$005.0

T.TS C ELL , NIZ白 U.P'l-:'LOICATIO  '5 , N。 s一  I·3

嫩猛    clr Btxreau-Xtsbin , 193Select  Tables for tud  ts of, Statistics l ; r * ,。一Scope一 and Work 0。一En lis助气__pp. 1-12
川
雌
，

潇
1

J
扒
生
心
截

$0,50
勺
‘
汽
0

「耽"}N}rv}V遗川纷敝 A}}jF    JA'R

CllCULAR ,v_汉  os，i-2

淡牌
_分(ril文)
少.一「卜_

钾
脚

咐
工
，
痴

T嚣玫NU      NGTA}衬(In Chzn seP   ul)lislied every
jft}银一搔于次版，全尔三十六期，定10一 tee : days* per‘””，_一’少’丫”‘.一‘一’一rrrar‘丫一”一‘

$I，00

CR0P, PEPORTso

艇# Iti, If It I银杏
(Ea6glis"li andChinese editions)

梅舟出版，余年十二期，定低~剁耀豁〕oatho pet annum, . p‘沙少
$1.00




