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ﬁﬁﬂﬂ:@@% ( Catantops brachycerus Will.)
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BB A LEBMSERSN, RIS AT B RTE R a—EAVREYSE 8 L BEERERNE, #
P BT B, R BRI, H AR SR P | X RO —RRARREER, &
AR R RS, RAS—REESSESE, XG5 HNRIG TS —, 8%
BN R RO ERRETA FBRZENEEAHA—PR RN, FRIEHREEREX—N—XRH
FPSETAR XA EFE AREA BRI, N— R I A TR X Hefutk,

FRSAthy 530 4MEth, 100 AR4PAE, 3 MEHARAN FBROSA 6, - Bt e B f ks
HIEE 10%, S HRWX=MR G, AIEFAE P HRHEN RS I FER & Hardy-
Weinberg A3, M HEER=MERZBILUARRZEYT ZFXEHBIHBEOLL, AR
Fthop PR, T A TR R TN 4p - AT R T S P B R R E M 2 5T 8

® % *
IR —RRBRLOEH—FET—A W 8B, FEBHENHRIEERER N (unequal
“bivalent), FAE 1913 4%, Carothers Fpifl i R H T RERM 87, HAXAMNA HHIETE T #e
& bW A4 (Carothers, 1921), phf& , A AR B RE W2 XAl e B L CRES, 1954).
FFH—HHE, REX RGNS h b LIRS (White, 1954), ARTERN R ETHRLIER
RAEFRS, B THEREFAERNERT, RERO- XL BB, RFFHTRITMRZE
picd:of 1

RAVEI, & LR W —FBEERE Catantops brachycerus BEflrh , R #oHIE HrBEHF 6O
BLARY S, T A B S BB A SN B S R R B AR SR, XA S AEAER
O 2 B R P AT AT R R AR T,

—. MR R & ‘

45 AR B T 988 (Acrididae) R A BEBRIE TV Y (Catantopinae), A4HISR B E LT
B 30 ARMSKI, AR E, BAEET3: IRBEBLTER , BB FE AT et (3B
34T Feulgen Befa ) SRIEHEATE MR, N THSHIE R 1 SRAVES F B, Y AT
BB TE RS Fo - B B R EER, Behh, N T BT RBGEGFHE, @RAT Newcomer
G [B] 2 (Newcomer, 1953), &R RIAMEHEER T RFERE, FEERERTIESR
S FE AT AR

=, EFEESAEIN AR RS

45 FAPERRAR A e B AR EONIR S S8 — 4, HEMED 20 = 22 + Xo WE#A P
H R EARETUEH(E 1), Fradeadc B kiR, B s ErTEimas e,

* AT ARG AT H AR BRI 4 P 20RS, 1% sh 2o
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H B BRI K BB I NEHS P (B OFPHI(E 2) UREHIE 3) &
o EXF 14 e I ASHMIEREAT T B Gtk K BRI B (b 5 MM B IEHMK,9
THRBEEER), MIBEFTBINRER (R LY AARE NS ZLE 1T b fdd R (E
4 A, B, C, D), EH T —/ 2 a9 A% B (idiogram ) (& 4E),

ME 4 FTELEH, B T4aAREa
R1 EHBREchH I L6 SavFE B (Hk) B K BT AL HE I R L R B A B, TR

F45z %ﬁﬁ? ; . 8 BB EMBETEER BXERN, — KR
e (EE#) | (o) R, 11 ﬂ?ﬁééﬁ:@%ﬁﬁ& B, 5 X H
i LKA, 3XEAT L XBET AR, Xt
« 1 6.440.13 | 6.640.17 PRAIBT PSRN, EREIATEY,
2 2-640.13 | 5.540.13 sy 3 sp4m AR 1 A ARk BB T B —
3 4.940.13 | 4.940.17  AZE R (chiasma), MEHME REERKE LR

# 1T | Aske | aston FEXE14 0
5 4.240.18 | 4.240.10 EREENEER L GKRPAE—X, BB
6 4.0+0.18 | 3.940.13 4 95, EHRBAKMO/MKESR I 4 Fo
*® 7| B6H018 | 36%013 s antgd, SR ST, T AT 2
; 3'1i_°-13 ;gig;g EI AR —RakIE (B4, 5,6),
i o 2.840.13 | 284013 BEEMRERNIEX REANGEN TR L
10 2.040.18 | 2.040.10 FMBRLEEFFIAR (B9, 12), X¥E
& 1 1.540.05 | 1.340.07 Carlson (1936) Frif R@El#EE L (Megameric
. chromosome), 8% Darlington (1936) FriH P #u

fa.4& (precocious chromosome ),

R 1ARA, FTEINEREBTHEICKRNE 8 X, BEMESRPHITESFEN
178, 7 AT R LS R Sk

1. s IS P BRKCHY 3 oK, i /N X B fa tk B &, 55 9 5 P e faiitm btk
F—E(R 1 EE 2, 4),

2. X — T BARY G, B ALY B Feulgen RFIBIRT ARLH94SE:, Wil
ST B IR Y B, REVARIMIEREME(E 4C, 6,7, 10) HEEHH | HAE R
B4, Bp e R B EEER, FEATEEAMEYER(E 9, H 5K 8 HILE), R
FHIRAR PR AT R RERR A, RMAPER AN B RN bERT,EX
BB X AR EREHRRARKEXNMNPLFHE(E D, X5 5HEREEKRN, BT
XL, RPEHN B E X SR g6 R AR, -

3N B S X B ARTE S G R L BB EEER—3, EFVERS S HRTME T FE
BEEFHRYR? VAR, BB AN ERE—EA(EL), X ERMIEERE16.0%(4/25),

4. REPHAEE R SEA BB — TR (B 6, 7), B ABRIERY I
Ye3 %53 B3 (equational division) , BL AT B IRE(E 1)IER MRS LETRERIMZ
BB FEME S _LHZEHE (crossing over )5S R b, RERZARMITRAE H M+ TP
72 N Y257 (Chiasmatype theory) A2 528 X Z I AU E—X — 2 B RMEZR X
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B RS R , B R T R AT B R 28T, 4551 BAANE 6 FiR, 4 Ailffa itk
SRRBMR IR, XA B e T2 R IR R K2, R% ReT5Hm
5,8 4 SRS SBHETHHR; N, B A RS R SEA B2 M
BlE—R (RFHK) TR, XM LIS B S — % LA M,
24 (DL B RIE B 3L 48 SR AE Fo At b BB 0B BT 5 (Noda, 19603 Roy & Saran, 1961),

5. FREENNREEIRS A ZURAT R b, BT RS , InE R RS SR R0

DEFSH IR S R RPIREA 3 DMk, TR E A BRI o
XHALAH, R A, BRI AT —EHE (Nur, 1963), KL K BIEMES 2
R AR AT 54 Akt AARR o TERTI, B/ MBS H B R E R B, T B £
EAAFFH(E 12, 13), BER BIE—B(E 14), XM SEMAEEIESRIN 21.9%
(7/32) AEWSERIT 4.5% (1/22), #EEBIVEA FBL S X B Akimsam(E 12), 51
AR 17.7%(6/34),

R2 EAMEEEEKBEPRIEIT BN MTEESESHERPASERSELR
B Hardy-Weinberg 2 {EROFEB{BET

# XK | gERE | HBRE | B 2 Xty P USEER
ERE 25 25.14 -0.14
B4 4 3.71 +0.29 0.17 0.8—0.7 0.07
19624 4—5 A | 4141k 0 0.15 -0.15
4 3t 29 29.00
F 73 74.75 -1.75
RS 26 22.57 +3.43 2.24 0.2—0.1 0.13
1962429 B A 0 1.68 —1.68
| e 3 99 99.00
EEk | 104 104.00 0
L SRS 20 20.00 0 0.00 1.0 0.09
1962412 f 1Atk 1 1.00 0
A 3 125 125.00
FEH & 87 88.06 —~1.06
Y 20 17.98 +2.02 1.20 0.3—0.2 0.09
1963 4= 4 J g Ak 0 0.96 —0.96
& 3t 107 107.00
EE & 73 73.05 —0.05
L 18 17.85 +0.15 0.01 >0.9 0.11
1963 42 9 | o4 ik 1 1.10 —0.10
& i 92 92.00
EHE 65 64.58 +0.42
SAth 12 12.79 —0.79 0,28 0.1 0.09
1963 4 10 A oA 1 0.63 +0.37 )
o 3 78 78.00
Bk 427 429,30 ~2.30 )
Y 100 95.40 +4.60 1.23  }.0.3—0.2 0.10
& 3t e 3 5.30 ~2.30
4 i 530 530.00
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B, BRSSP — R BT =R BB —The, EEARIERES A
ATHA, 4 BB DS B FIRSE A0 A SUE &R E, AR I AP ESR, R 2 5UR
THRESE R, H R THRYE Hardy-Weinberg 235 H RAVES T BRISHER DL B =FhK R
BRI A , FNER SR 15 SEhRE2E S 1 B i (B XITRIRISE, 1962) 0

5% 2 A RALEAURBNBER(AF)NERARH, 5 Hardy-Weinberg 2318
Bitre R 6 EEAN X2 A8HXH 3.90, T R 6 MEAZ B LRE M, TUARREL KR
Z= v BT RIS AR AR, FH B S EE R R B,

m, & W

FERYPRTE LS foh BAREE R, B &R THE A BERA R EREEN,

AN E R B R R B S et bk (White, 1954), (B R7E4E FABERRIE B RK
FHATBRMER K, B HERAHTIEH 530 MBI A BB BB adk, MZIEREN
paFHEy JLAVRR AR, LR R BVE B R Y, FAR TR h 3B/ NTA B B A T B I fheg
Phleaoba infumata (XITRIREE, 1962), ZRY K8 Locusta migratoria (VEHE, 1958), DR
RVBE BN TBEHE Gastrimargus marmoratus, Ye88 Trilophidia annulata, ?Eﬂ‘iiﬁﬂﬁ% _
Adiolopus tamulus FIWESE Acrida sp. (GREFRERL) T EIE EEHEIRERT 4. tamulus
s ek R R EN , Re2EH AR,

HARFRENNMEETLEBFET X Yk Whie (1954) i8H LG5S AP EMT
Fh o T e e B AN B X e GURRIR, B— 2 BB T X Jefa dh—1E i 5 ] 47 J8) 28 (reversal
of heteropycnosis, White, 1940) a8l , SXBLE R, BN X Yo R —REE RS RO AR 2
ZIRTHILL b 1 B AREHRS, EXE, B TBESH 1 BRTx—e&E(E9),
XER A EA A BERRET X Hefalk,

MBEEA B G X etk , AN TRENEEL AR F—, LW HE
SR EBREIANMR R R ER S $, I LERNEA T BRI X etk Z FHABR K IR
BERE 7% EA?

S —AN M, TR EBA N BORE X Hefa fRk_ERISE—IRS X —F o SHESIRER
LR, SRR B g i (R R IR TR B A S ARIE (Rothfels, 1950), BEEA
— A X P RTEER, B A A BB T — M R E SRS, R AT 2 B RMIZKRL, ENFES
FAREDHX Yok, BRIEMEMEAHIESI RN RN MERZE, ke
(i ERAMAEAL B4 Sk BIE Frif MY &5 (sex chromatin) Fl“BiAl” (drumstick) Z & , KBV E
Plagsk B SR X etk —4, TEEMERPIT RIS L e 2 Mok H SR
FHHK (R McKusick, 1962), XEREZHFWANEHTARMBHIBIAT X2
€ AAEVE P B0 B, T AR X B G RER T MR sl T RS R Bl 241, TEB M BT
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E3h B9 (Lyon, 1961)0

AR E TR A B R MRS B BB etk B2 )T, AR R O G R BAE FA TN Y
wiy R CERAEHLRRL ), 48 RAER BN X e Ad e K 2 Soia i ARE Z B A E 5 HFo
AP FA IR T ERETH, YRS X B AT B R T XME
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21.9% T 4.5% , FUIFRER BN BER GRS RES FRlkERZH T, A
BHEASEMMPFRENRS(E 14); 5K, SERMES 0 X el B TR E
Y BRI, B2 B A B — AR AR AT AR B W, B R AR (B 15),

Al Hardy-Weinberg ARSI HRBRrPi R GALS SN, BREMA TN MR
MIREALZCEL, BITA MR BT o 3R 2 SRR R, EREMREREF &, XIETF
RPFA BRBE, AR =BEEORE, REBTEABRYAER, Emﬁ?ﬁﬁ&
PR ERPEA . S b A RPEEAEREPEERHFEN, BN RMEREES
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FRAEES B AT AARSE I 28 , Ne W ¢ BmBER, PR R AL
KB £ ST BB EFM, ‘
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B EA, — MR EE D TEE DM/, EREEERERBRN, TR &
B AG H ERIFER o '

& % X ik
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CYTOLOGICAL STUDIES OF AN UNEQUAL BIVALENT
IN A NATURAL POPULATION OF THE GRASS-
HOPPER, CATANTOPS BRACHYCERUS WILL.

Cuou Kuanc-vEN anp Kuan CHUEN

(Institute of Genetics, Futan University, Shanghai)

It was demonstrated cytologically that in a natural population of the grasshopper,
Catantops brackycerus, located at Sheh Hills in the vicinity of Shanghai, some individuals
were found to carry an extra chromosome fragment in addition to the normal complement
of 11 pairs of autosomes and an X chromosome in case of males. This extra fragment,
being borne at the distal end of the large arm of the autosome No. 8 with no visible
loss on the part of the latter, is composed exclusively of heterochromatin, which shows
negative heteropycnosis at M; similar in behavior to that of the X-chromosome. This
finding, together with other citcumstantial evidence seems to indicate that this extra frag-
ment probably found its origin from the X-chromosome. A close examination of the be-
havior of the unequal bivalent during the spermatogenesis of the hemizygotes has revealed
further two points of interest, one is the existance of a single chiasma between the cen-
tromere region and the point of the attachment of the extra fragment in the diplotene
stage and the other is the appearance of equational segregation of the unequal bivalent
in the first anaphase (A;). These two facts taken together bear strong evidence in sup-
port of one plane theory of crossing-over and of one chiasma and one crossing-over rela-
tionship theory as well.

Of 530 male insects collected and examined from the population, 100 were found
to be hemizygous and 3 homozygous for the extra fragment. This amounts to a total
frequency of 10% for this fragment in the population. Statistical analysis of the data for
the 3 different genotypes, homozygous notmal, hemizygous and homozygous for the extra
fragment shows that not only the total respective frequencies obtained for the 3 classes
are in close conformity with the values expected on the basis of the Hardy-Weinberg
formula, but also the variation in 3 successive generations and in different seasons does
not significantly deviate from each other, giving a strong indication that the .frequency
of the extra fragment has already reached a state of dynamic equilibrium in the popula-
tion. As to the mechanism of how equilibrium of this chromosomal polymorphism is
maintained in the population, it remains to be an open question, though there is an in-
dication of the favorable selection for the hemizygotes.
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