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Linkage variation in rice

II. Effects of calcium and magnesium on recombination

Takeshi Omura
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SO EDEBHTH S,

(a) Wy D% CaO BE% 2,10, 60
ppm D3 B E LTz, MgO 139X T 10ppm & U
1z,

(b) ¥ x> v a0ip4s: MgO %X 2 X ¥
10 ppm® 2 FEE ¢, CaO i3 60 ppm & L17Z.

Z OWOE I HFHIOIFHEL, N 40 ppm,
P,0s 20 ppm, K,O 30ppm &L, SiO, id 104D
KA 5 AW (TN H,S0, THIHID %%y hMizh
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MBI BT T ANV D A B IOV T F v LD
#eind i, HPERICEY 3 3R2EEIR LS
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Table 1.

Composition of culture solution used in the second experiment.

Nutrients

Concentration (ppm)

Ca0 : CaCl,-2H,0 and Ca(NO;),-2H,0
MgO : MgS0,-7H,0

N 1 (NH),S0, and NH,-NO;

P,0;5: KH,PO,

KZO H KzSO4

Fe,0;: Fe-citrate

MnO : MnSO,:6H,0

B . 3B 3

Cu : CuSO,-5H,0
Zn : ZnSO,-7H,0

5, 50 and 150 (with 30 MgO)
5, 30 and 90 (with 50 CaO)
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(a) AN ADEH: 233150 10 ppm KidH
Wiy WRZDEERDSA SN, EHHEL FHREE D
2otz OT, Fy BEBUI-HI TR, Lk
U, FHEOTEHTOWT REO FEM 28 LI &S
Hox2=6.61 (HEE2, P 0.05~0.025) &£Xh,
Xz BEp Ry ol (F25). HIPEIZ 60
ppm [XA5 19. 8 % & ERDWMEICINMEZ R L TZDIC
MU, 10ppm KT 25.2%, 5oV LD
Dig2ppm XTid 28.3 T, BIMEELE D 60 ppm
iz 5-X8.5 % K& hDoIz.

(b)) =72y L0 HRIIF3IEDEED
ThA. iz 10 ppm XD 19.8 i, &Kz
FERDEEChH2T2 2 ppm X TIE 22.2 % L stk

BTN, WEWEORBEORT, x2=0.29 ([1l1)%
1, P 0.75~0.50) CHE TR HhDI.
#2ERB

{a) ANy 2O Sppm KIS 1 950D
23 X0" 10ppm XL 5 7eWTH s RZIER I
Shishotz. UL, HEE 25.0% T, AR
JEE#EA NS 50 ppm KOG 19.2 %1z 5
5.8% Kk &Hotz. CaO WD 150 ppm XL
Huflitd 20.2%T, S0ppm [X&IHFHLLDS, L
AETRECHEIZRLUIZ (14 %). 3XMWTOR
PVERRSED £G58 Cix, x2=5.42 (J91hRE 2, P 0. 10
~0.05) THotz. U»L, Sppm X& 50 ppm [X
DRI COMER I x2==5.40 ([1h&% 1, P0.025~
0.010) &7izh, AL pITEEMENED SNz, LIE,
1R E 0 2 HEBROKE DS, hov s ARENH
AP HARIR D ERBPLPTHS.

(b) =729 Ay ADEHER
B, ARG O 30 ppm KHSR/INT 19.2 %,
5ppm [XHEAT 23.0 % THO (BS54, e
D33 3.8BT, M1 RO 2ppm [X& 10 ppm X

Table 2. Segregation of Pl and Ig in the progenies from F, cultured in different CaO concen-

tration of solution. I.

Cone. (ppm) Segregation in F, ‘ Recombination | Heterogeneity
CaO MO | PL+ Pllg ++ +lg Total | x | vale (B x?
2 10 203 35 38 36 31z 33.78 i 28.3-+3.11 [
10 10 226 32 41 43 342 50. 43 25.2+2.79 6.61%
60 10 458 61 56 99 674 164.20 ‘ 19.8+1.75
Table 3. Segregation of Pl and lg in the progenies from F, cultured in different MgO concen-
tration of solution. I.

. m Segregation in F .. .
Cone. (ppm) gregation 1n £, Recombination | Heterogeneity
MgO CaO | PI+ Pllg ++ +1Ig Total ‘ X value (%) X

2 60 417 62 62 93 634 136. 33 22.2+41.92 0.29
10 60 458 61 56 99 674 164.20 19.8%1.75 :
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Table 4.

tration of solution. II.

Segregation of Pl and Ig in the progenies from F, cultured in different CaO concen-

(Ef)nc (?Eml Sf,grf‘(’iatlon m e L Recombination | Heterogeneity
2
CaO MgO | Pl + Pllg ++ +1lg Total | x? value (%) X
B 30 350 62 64 85 561 107.58 25.0%2.17 5. 40%
50 30 425 61 57 118 661 215.78 19.24+1.74 1'42
150 30 362 48 49 83 542 137.17 20.2%1.97 :
Table 5. Segregation of Pl and lg in the progenies from F, cultured in different MgO concen-

tration of solution. II.

Conc. (ppm) | Segregation in F,

Recombination

MgO CaO | Pl 4 Pllg ++4+ +1g

Total

value (%)

Heterogeneity
XZ

XZ

I

600
425
628

5 50
30 50
90 50

100
61
90

94
57
88

145
118
148

939
661
954

23.0x1. 60
19.2+1.74
20.9+1.51

207.12
| 215.78
| 236.84

4.02%
2.09

D3 2.4 BT SN S KE o1z, Sppm
[X & 30 ppm XOF TIASEMRGEDHIR, x?=4.02
(HIEE L, P=0.05~0.025) &720, 51 KBTI
B SN ORI C L TIEED SN, ULy
U, MEBROMBRTEHBETNT 2~ 7% vy LR
TORRIE AN I MREDZ T HRTINE o
T =0, 22V A RBRENCL AT AT, M
FHI AT TIZ WD, dovy o LBEOS& EH
K, TSR % B3 2 AAHSEEY S i,

A D CaO H LU MgO 58

DRI AE 1 IR Uz, Fiko CaO &kt
i, KHHED CaO BENTHINEE D ODIEMRTH
A3, CaO PHEMH—ThHHTH MgO BEBFick>
THEMBRLNSG. T2k 2F, CaO %L 60 ppm
D1 L 1T CaO Fit2[Llid 5 &, [iHLs2.40, #
iHs 3.34mg/gdow. &, MgO BULDTIOETEE
{>C0A. MWEN, VEVNTS OIS
N5, LAY, fiko MgO ahtis, KIHKO
MgO B4%H3 20 ppm & 251 £ CaO BGOSR 5 1,
I, Voezhsi 3.07, 3.09, 2.74mg/g d.w. &72
H, ARLEDESSHSL. T, V, M, ORIET
b, asdpis h/Dig gD TO D05, T EEDHENY
MALND., DL HIC, KD CaO iy, K
Pk D CaO BHUED AL 59, MgO RILIC b /it S
NBHz &R, LD 2 REROKU 2 S5%T 21T LR
WRHKETHDLEZBALOND.

2

MBS XTIV D AB LT TR T 480D
T T3, Steffensen (1953, ’55) 5 Trades-

Contents of plant body (mg/g dry weight)

I 11

Ca0 60 60

MgO 20 2
ppm

I
10
20

v
10

2 20

Solution

1 Ca0O W MgO

Fig. 1. CaO and MgO contents of plants
cultured in the solutions which differed in
Ca0O and MgO concentration.
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cantia T % N5 DKZIT L DT Yetalk B R OF RS
BFE A ERFRRLUTUN, Drosophila L TFEHY
THEINTEN. U»L, HEMEPTB 5 B
12, F7AHE BT A OET (Steffensen
et al, 1956, Paliwal et al. 1957), HIRIZES A Bf
Y AIs . KRB TGV Y LEREDIIE & HT
MBEPRMS Y, Ko/ 2 vy s BEL, vy
ADEETEBFE TRV, Fhvepimael. —
FEBETEI v L b2y 2y A b, KT
BEELER IR E 0 tchs, FiTHEEE 2 N &
HAEHOEEDNS. COL SRR IL A LFITE
17 % Ondfej (1963) OWIFTIED LN TS,
BRI T A D VU Y MDA Y
AEYKRTHDIH, DT ERDNTIE, KIFHED
CaO 530" MgO B E ik DZn S DSt E D
IR 2B 8T 20 EBH S 5. LD X 51, itk
D Ca0 ik, KO CaO WWEI[H-—TH,
MgO BHUEDIRNGHIEEL 2B DT, Miaficks
B/ xv Y AOEEL, MgO BEOEN DA T
{, CaO DWIUCHBIHEL T3 EZA LN .
T, ANVTARTH Z VY MIODIS BEIEIC
SO THEMITHEL B IIITOTHS 5 b, HRD
MoV T, YOt - RS A3 & copy choice i &
M A, BEEVTEREIERLZOTVAS. L
1HSOT, MARORIIZ I S A UV IFERA OIS
RBERLUTOWALEALND. L DFICEL Steffen-
sen (1957) o X0k 5 2R RIEE LTz, ik
13 DNA molecule 34D phosphate group i
¥ sugar group D& T AT2HDPA A, &KX
AN APRT Z T LD THEINTEE
P2 fROTNAE, ZLT, INLDAFUWBRET S
s, WA E D, HURELEIINT 5. < ORGEIE
L DO PFFIREI DT LR SNTEIL., FPD #HE
b, BIEOBA I CORRPHEMTITELTE
5. UL, SBECHEE Y 2Bz R LI
T ERDWTIRC DEHTIRFESRETH 3. Liz
DT, WYY LRI S R Uy AWNHEHBEREKITE
D CENTHIBADZE 2 126 TOTIRE»HA.
FY T AR S R Ly AL E FRERIE kD
BBE, M EEAEREE T E¥LONT
WADT, AHVEM %1 U TREADHNRICE L §
1HL, MR JIZ UIc DEHERINA.

1] L3
1) 4 2 OMBERICE XIZT ANV Y D 2RI <Y

* v A DRI LI

2) Pl-lg MWz LT, FL Z2hvvoa d
BNEw S A vy ABEDRIL AKMBTE T, #h
50 Fp 6 M2 5l Ui,

3) Hov ey LF{ERE TR S D> G = B
VI 5, FERLEC S AR RN 128,
HETIRIS DI,

4) < F Uy Ak KEE Tl R s w
2. ZORYSIZANV LD LAOBWEL b/, 1%
Brcidfissgiimy s highot. UL, 29
BrCIIATRiThotz, WBHETI, Hovy v A & i
K, fmofiresuic.

5) fiiptho CaO Sktix, JKEtkD MgO B
I, CaO BENT-—TH MgO BIEELS N E
Ca0 oitizEL 2%, chizxl, MgO &htickt
T % CaO BEDHMIZNIote. COT 2k, Hl
BT KT AN T LB L v s % VT LD
BT HICEL, EE U e 57 ERD S M
BEATNA.

6) WAV YLABIT VS F VYA, EERDE
VEMS 5O, AR fedl % 0 O TR
SRS XIITEDEEA LGNS,
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Summary

In order to study the effect of calcium and magnesium on recombination in rice,
the following experiments were made.

F, plants heterozygous for P/ and lg were grown in the culture solution with various
concentrations of CaO or MgO, and the recombination value was calculated from F,
generation.  Besides, to know the relation between the CaO and MgO concentration
of solution and these contents of plant body, the contents were analyzed in a water-
cultured rice variety.

The effect of calcium: Low concentration of CaQ resulted, as shown by a chi square
for heterogeniety between the low concentration and the optimal one, in the significant
increases in recombination value (Tables 2 and 4). High concentration of CaO resulted,
on the other hand, in a slight increase in the value, though the increment was not
significant (Table 4).

The effect of magnesium: Low concentration of MgO resulted in the increases in
the recombination value (Tables 3 and 5). The increment was not significant in the
first experiment because of an insufficient difference in the MgO concentration, however,
significant in the second experiment. But the effect of magnesium on recombination
was not so greater than that of calcium. High concentration of MgO brought about the
same change in recombination value as the high CaO (Table 5).

The CaO and MgO contents: The CaO contents of plant body were considerably
altered by the MgO concentration of solution, even if the CaO concentration was iden-
tical, however, the MgO contents were hardly affected by the CaO concentration (Fig.
1). Therefore, in discussing the effect of calcium and magnesium on recombination,
this fact must be considered.



