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SUMMARY

The objective of this study was to assess the ploidar effects on the photosynthetic rates of leaves
and mesophyll protoplasts of Citrullus vulgaris. Cultivar Asahi Yamato-diploid had higher leaf
photosynthetic rates than those for Asahi Yamato-triploid and Asahi Yamato-tetraplod. Protoplast
diameter, protoplast surface area and chlorophyll content per protoplast were increased with ploidar
level. These results are broadly in agreement with those from other studies on intact leaves and
suggest that the effects of polyploidy on depressing photosynthesis in intact leaves are not entirely
mediated by alteration gaseous CO, diffusion.
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Citrullus vulgaris (24 ) O—fh%& Asahi Yamato © {3k, SRE&RONUEAEYY AT, &
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hic 3 RO F A EFHE, ER15enDREHIC 1 BET LT IR,

EHONERERLRET 5D, ROCEBBLLENLDS, V-7 v FTHEE4mOER % 1EE
MWoh O5MERER L, BB 1EEY IRKELL, SEHLZEAZELL, R %50mM Hepes-NaOH &K
(pH7.2) hTcHZRIL, AT, BERCKU TR, 0%, 3ml ©50mM Hepes-NaOH &%
W (pH7.2) & & 3 icEAEEBERE (Rank Brothers #8) oIS AR T, 0.625M NaHCO, %100
ul L, 300W om¥v3vs (F a2+ JCDI0OVIWOWC/G) 2k %, #100klux ofafts
BHL, BAREELAIE LT, IGEREL20C & Lk, Fig, XERBETERDERZ80%7 € F VIT,
BiEL, SEEAREIEHETERE, EAnbsrer 7 4 ANTLCHBIhOXER LK, £OH
HBED 7 re 74 VEY, SREEFHTEELEY, XEHERY, umol O,dm?h™'¥s X 'umol mg chl™!
h™t %L, 7er7 s rE% mg Chldm?*TRL 1,

Wi, BR 7= } 73R FOKESRERDOREDLHODERN » + 75 R F OBEEYSERT 5, £
CREBELAESY Y IV IVONTH lon, B 1omBECHEI KR, 0.5 M=v=t—1, 1% W/V) €
A5 —% /XA RS, 0.3%(wW/V)=teF—u + 7 XH R10, 0.05%(w/v)BSA ¥k X 081 mM CaCl,
p b7 s pHS.SIC M L - BRRICED, BRBRIVERCIKBETS IO, EEXY 7 TR EB
KL, FOHACEHTTIRE D & L, 4FRIH®, AEK =2 THAL, RELOEBDEBYIET,
Fie, oA X EH1004mx100um O F 1 v VHATHBLI, AL, FELTERTm b7 T7ALMLE
BENDRR-TWAHDT, e b 7SRNG EELLDIL, 80xg TTHHBELTAZERLST, 7
B TSR RED, et 7R EEREPOREDOEELXISM = v =+ — 4, 0.05% (w/v)BSA
KLU 1mM CaCl,n b7 5 8t&%K (pH5.5) T2 E, 80xg TTHHBELTAZ LR L > THELL, £
D, EERERRIED Dz, 50mM Hepes-NaOH#EZE ¥ (pH7.2), 0.5M =V = + — A3 X 0'10mM
EDTA 2o RIGKIE 7 v e 7 4 VENS~20ug/ml Kb Lo e b 7S A 2RELL, 1R
HieowT7r b 752 M2 3EEHEL, HEROBRERY AR L.

Sk ABERER, EHOKXASRBEEHORTE LHFEL, BREBEELXHA, ImlofAlEHOR
B 1c100u] ® 1M NaHCO; 2%t L, EH O ERIEERIE &R U EHETRI LR LG S €1,
BBERO 7+ 77 A P B OBRFEREL AT, 7o 7S AOERR I 7 v A -2 —THE
Lo YA RIEM % umol O, mg Chl'h™'% X O'umol O, (10° protoplasts)~*h™!, ¥/ 7 r } 75 R } 4
hr7eevsABimg (10° protoplasts)™, Fr } 75 2+ DERHwum TERLT,
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Table ] CEHOHSRERE L VEMEREMY 7 v e 7 + LEX/R L7, Asahi Yamato —f5{ko
EE DY RIE1129.2umol dm2h 1 CH » e DR LT, ZfE4ETik116.1umol dm~?*h™'ch bH,
kT3, 115.5umol dm2h ' Ch o7, TDRERMD, REECK L TE[EEER X OCEEFEEERTE
HAMETLCWB, L L, s L OGO MU ERR YY) 7 v e 7 4 VBRIMEHELI OIS
T\5, BRI, SEELNEEDO mg 7 rr 7 4 LVEX Y OXERTERR, FLIETLS

Table 1. Ploidar effects on the photosynthetic oxygen evolution and chlorophyll content of
leaves of Asahi Yamato, a cultivar of Citrullus vulgaris.

‘ Chlorophyll
Ploidar Photosynthetic oxygen evolution con(t)ésf Y
-2 h-1 hl-! h~!

level (umol dm=2 h~!) (xmol mg Cl h-?) (mg Chl dm-?)
diploid 129.2 71.8 1.80
triploid 116.1 42.2 2.75
tetraploid 115.5 43.9 2.63

.E. of
S. E. of genotype 3.73 4.40 0.321

mean
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Table 2 IIER T v + 75 2  ORESREE LEETAHEY R LI, EHomg 7 e e 74 LEY
DHAEREECE L THEL IR &R, SfEGLEBEO mg 7 ve 7 4 LB ) RERIERIZZ
EEDOLHIZHE L TELETLTV2, ¥, BEHCHELT, Yot 752 0mgrear s
EYUDHEREER, ZEEHTE, 69.1%, =fEETIRT73.7% % L TR TII83.6% L h, FhER
EL7oTh, ZDOZ LR, 7R 77 A DEBBRTHAREBCEENE UL LERLTW 3,

et 77 A OERE, ZEETIRIS.3um, ZEATI26.1um, F L CUfEETIE35.4um L D,
114271980 ER->TVE, BAREZTr F 752 MY DD2 re 74 VEZTHE4E30.0659mg, =
f544130.1309mg, PIFE{A130.1874mg & 72> THFDHIX L ©1.99:2.84Th -1 Z 0 Triticum Bt
L Avena BTHEOLRIERYE—EKTR, 7ot 7r 2 YD) ORSEIER D A, 243,23
umol O, (10° protoplasts)~*h™!, =f&ki34.07umol O, (10° protoplasts)~'h~!, PufZ{ki5.90xmol O,
(10° protoplasts)"th™* L 72 b, ZDMHIX1 11.26:1.83%L 7 b, BEKMEICLBIC LI - TRARIEMRE
REWZ ERBALNTH S,

Table 2. Ploidar effects on the photosynthetic oxygen evolution, chlorophyll content and diameter of
mesophyll protoplasts isolated from mature leaves of Asahi Yamato, a cultivar of Citrullus

vulgaris.
Chl hyll Protoplast
Ploidar Photosynthetic oxygen evolution con(t);(l)f v di:melier
-1 -1 6. —1 -1

level («mol mg Chl™! h™') (zmol (10°protoplasts)™* h-!) (mg (10°protoplasts)) ()
diploid 49.6 3.23 0.0659 18.3
triploid 31.1 4.07 0.1309 26.1
tetraploid 36.7 5.90 0.1874 35.4

5. B. of genotype ., 0.370 0.0198 0.11

mean

EGLEAT v} 752 OXEREROBREYBRHAT 2201, 4 X3 UX(Fr b+ 75 & b DEFE)?
b, 7r b7 IALORERY, EHEYD 7re7 4 VB/7e 752 YD 7na 7 4 ABMHLE
HRYDVDERNTr F 75 A MEIEHEE L, B, YR b 752 M YO HERE®REESD /7 ar 7 4
AEDDHREEREERY D HARERELHE L, EEHLUIO 7w + 75 2 R4 TOEAMEN S =
P7IRAMEIhIZ ERFREL, HEERBE YY) KEARERIEEINIHOLCOERNMI R 7
R E7SAPERMUEEEXBE LT E2RET S, Table3 ko hbOHEBEY R L, TR 75
AN DOREEXYBEBEFOLEK LI TRTE1 12.03:3.65- kb, EHEYYOER = F 75 2 b K
DHIX1 10.77:0.51, HEERBEY Y KARBEEOHIE, 1:0.97:0.94E e ote, 20 &iTiEsk
T, MM EGRERIENT R ES, EREY» oMY BT 500, BEMCE, EE
B HEBESEIMETT50, BiL, BEASEbLI NV ER#EEIRD,

Timko & Vasconcelos (1981a, b)*®#i e = (Ricinus communis) DXk, —fEfks X OPAEEE DR
DHRERERB LIV 7 rr 7 s A2 v Ry BORE R LItk 25, BEMETRY D OXERIER LK

Table 3. Estimated values from performance of mesophyll protoplasts isolated from
mature leaves of Asahi Yamato, a cultivar of Citrullus vulgaris.

Protoplast Mesophyll cell Photosynthetic oxygen
Ploidar level surface area numbem/leaf area evolution/leaf area

(x 10° gm?) (x 10%/dm™2) (zmol dm~2 h™Y)
diploid 4.21 27.3 88.2
triploid 8.56 21.0 85.5

tetraploid 15.38 14.0 82.8
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NhosbEL, BERACE LY s TELS ole, ZOERIIMEg 7 e r 7 4 VEXD OXEHK
EHCBE LT BRI, B, ZoERNIEGEOBETFHEEFSECSVWTIHERIh, LirL2 e
BT 4 NR YR IBEEESRCESLTWAZer 7 4 LOSHICERIBEI N BEHDOHEARK
ENEIEEEACEVWTETTAEAR A+ 2FONUEECRTHBE IR T35 (Sicher et al.
1984) 7y AEBRDAA IR WTH ZDEMAIERT X,
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