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Photosynthetic characteristics and ultrastructure in Cucumis
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Abstract: Three germplasms with different ploidies from interspecific hybridization in Cucumis were investigated for the photosyn-
thetic characteristics and ultrastructure difference caused by genome dosage. The results showed that net photosynthesis rate (P,),
stomatal conductance (G,), transpiration rate (T,), quantum efficiency of PS I photochemistry (®PS Il ) and photochemical
quenching (gP) in allotetraploid increased obviously compared to interspecific hybrid F,. In addition, the number of chloroplast,
mitochondria, granule and lamella also increased significantly, which indicated genome dosage effects. Meanwhile, allotriploid
had evident heterosis in P,, G,, ®PSIl, the number of mitochondria and lamella. These results will be helpful for further investi-
gation of the genome dosage effect in Cucumis.
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1.1 ##

AR DR R ZeF F, (2n=2x=19, HC) , IR =AFIK (2n=3x=26, HCC) , SHiEPURHA
(2n=4x=38, HHCC) MEAFAHIN (2n=2x=24, HH) FHIEHIKN (2n=2x=14, CC), RIT
2008 4 ZAE FE AR R Pl 22 e R b AT, R ARG B, B — O R R Rk A
(HoR, 84, BRWARERIE 2 01 1) BEFRKE (ER25 em) W, SRSUE AL H R i
12 AARFIARC B, IEH S, FrERK 202 BInr, SEERE —Smbk, XTI 8CH 5
RS TIREM T A SE . MR E TS EON E SOBMEEH0NEE , RAEEMILIX AT, 3 IKER,
1.2 A&
1.2.1 EASEUE FIH Li —6400 6A41 (EE Li-COR ARAEM) FEF9: 00 E 11; 00 #i7T¢
GESBIE, WHEFEA R SILSEE . MR CO, Mk RNZEME R i 5 i ' BA 5 B 45 i 78 600
pmol » m™ - 57", MREESEHIE (2521)C, CO,ME N RS COMKE,
1.2.2 MEEWASHEHMNE FIH PAM2100 JHHIZEAL (F8E Walz A R4 ™) 7GR KNS
Mg, R Zad 30 min FEAMREIE N, ARJE BRI EOE, HRERZEE (F,), KRS — MRkt
(8000 pmol - m™ + 57", 0.8 s) JEXM, HREIKHEN R KK (F,), FIIERANE (KE 600 wmol -
m” s, FEFAOLEERBRARSERIDEAERETE (F) ek, FTIHEAKHE (8 000
pmol + m™ + 57", 0.8 s) HEDGAEEM NRRFOE F,', RIERHAERN, SLRIFTHHELSE, 296 s
Ja KM, AREDEER MR /NGO F o PR E N FOERSE T (PST) A8 (F/
F.) = (F,-F,)) /F,; PSINEHRFEBRETFSE (PPSI) = (F,'-F) /F,’; 22K &5
(gP) = (F,-F)) / (F,'-F)"); EAFHEKRE (gN) =1- (F,'-F,') / (F,-F,)),
1.2.3 BHEEAME Wi A I ERKF T 1 ~2 mm N, STRIEEA 2.5% I AW (pH 7.4)
S, 0 CTFHEE24 h, 1% 8REZE 4 h, 0.1 mol - L' BEMRZE vhi ik 3 W, SR LTEMiK. BEN
30% . 50% . 70% . 80% F190% , AN ER, GHTHRAMIBIR AW T, VA, BE S nm, BER
MR B RIFF R AT B4, JTEMI00CX HLBE TSR, Goit s A SR IR B, ZRobifRgl, ngifd v 3k
. F)EEGER R, RAFESDWEE 10 AN DL EAET
1.3 #HESIT

IRIG LS IR SAS A FH Y Duncan's ZE L (P<0.05) #7480,

2 FRE5HMH

2.1 FEEUERBESEERERATAXEGERSHILE
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M2 AL, F, MHXCRR IO AR IR EETE 0. 800 2247, EfIRITREZE S, F, 1) PSI
il gP BEARTRCE, N BERHTICE, 5 F, Mk, SENGK F/F, . OPST Al gP BEF R, TR
SR SE AR N . TR —ARIR F/F, SOEARB I 25, B OPS I 3 & THICE, Wi
—E AP
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Table 1 Photosynthesis parameters of leaves of three alloploidy germplasms in Cucumis

. LG A/ SR/ Jiafa] CO, ¥/ IR,
L STEZ RN o 2 . o
Allopolyploid (pmol * m™ +s7) (‘mol + m‘ cs7h) (wmol + mol™") (mmol * m™ - s7")
P, G, c, T,
FpE] =P F, Interspecific hybrid F 8. 18+0. 14° 0. 087=0. 007°¢ 280. 5+28. 3° 1.90220. 096°
S VUFEIAR Allotetraploid 10. 49+0. 36¢ 0. 14120.013* 223.1+15.7° 3.503+0. 402°
SR = A5 Allotriploid 12. 87+0. 55° 0.168+0.011° 211.3+18.5 3. 849+0. 344*
BFH: ) Cucumis hystrix Chakr. 9.58+0.21¢ 0.117+0. 015" 234.2+12. 4" 2.787+0. 276"
FRF N Cucumis sativus 11.23+0. 29" 0. 159=+0. 024° 202.9+15.1° 3. 624=0. 303*

. FPVEIE A E PR IRTE 5% K 1225 8.3 Different letters in the same column indicate significant difference at 5% level. The

same as belows.
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Table 2 Chlorophyll fluorescence parameters of leaves of three alloploidy germplasms in Cucumis

SR ZAGE EIGER R ML FIEE T RCR S FEK e[S RO
Allopolyploid F/F, dPS 1 qP gN

Pl ZFh F,/ Interspecific hybrid F, 0. 782+0. 009" 0.363+0.011¢ 0. 416+0. 008° 0. 851+0. 065*

SR PLREAR Allotetraploid 0. 825+0. 006° 0. 491+0. 055> 0. 588+0. 051 0. 644£0. 031"

SRR =AER Allotriploid 0.81920. 014* 0. 625+0. 024* 0. 69120. 024* 0. 526+0. 023¢

W LE K Cucumis hystrix Chakr. 0.795+0. 170* 0.417+0.017°¢ 0.513+0.041" 0. 547+0. 036°

BB WK Cucumis sativus 0. 807+0. 290* 0. 529+0. 029" 0. 629+0. 072" 0. 654+0. 043"
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FLHE 3 PRSI B i R B (R 3, K1), BAMRAEh R E F, &,
NERU 2N ol I 2 2 v A e B R A i TRa SR 5B 2t R B I P S | Br N R E N RS S |
WFESEE, HMERANRE e R, NEEHTEW ., S5 F, AL, SRR R B Py 20 i o R AR KL
FISEIN T 60% , SPIR=AFAIGINT 1 A, B fAcrh Sk 8 B 7 3 MbbRHE BeA R 22 5%, [B7E F,
e, JERCHESREL, Z5HTCR, M IR PR RN IR A A SR HES AT Iy, SRS, R JREH
15 3 MRS SRS R A7 B 25 5%, F, 28R/, BR R, HESIRM AL, S22 sl ik
RE; FEEMGERS 2R Z, JFHRESREEST, 9 R%, RIUAMIERRG B, FEZef F, e
R RRECR B A 8%, SR DA A S I8 = A PRy byl AR AN LB H 8 35 AR
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Table 3 Ultrastructure of leaves of three alloploidy germplasms in Cucumis

EIR BT -t A LR MAEL SR S TEMRLEL
Allopolyploid Chloroplast Mitochondria Granule Granule lamella Starch grains
Fob ) 2 il F, Interspecific hybrid F, 8. 3P 5.8¢ 8. 34 7.8¢ 11. 8%
SR DIfEAR Allotetraploid 11.5° 9.3" 10.2° 10.8" 6.8¢
SR =A% Allotriploid 12.3° 11.5° 9.5° 13.4° 9.7"

1 HIKEAREEERIERS EEN M REER S
Fig. 1 Ultrastructure of chloroplast in leaves of three alloploidy germplasms in Cucumis
1) A. F, (x20000); B. FIH=AHK (x12000) Allotriploid; C. SEPIFHA (x12 000) Allotetraploid
2) S. UEKHL Starch grain G: FEHL Granule
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LI PR 0] B2 TS B ] 243 B P SR ARG 15 e 22 0K, 438 i L3k R 3R A 7 2R [R) S PR 41 A4
YERRGSEIR , BT fEfE2 %) DNA Mk B Bk /i ARSI B s ), X — s LR 1 b A 1l
A ITIREL, (B R A FR 2R

MR RIOESED F/F AAGE PSR GGRER LR, SR PS I R py e 32 20454, Al
Y22 ) AR, F, MHBCER] F/F 0 E 225, RTINS FpE Zess it i rp, R 3
PRI ZH A AH AR AR R AR PS T R b o 81403, AR AR SZ 26T, OPS T AT gP ARFICRERI KRR SO H
Bk, HFFEERD ATP, NADPH %6 [FIfL I s 55, B el AR5d, F, 1
OPS I il P YUK T NGE, LR R 23St B, BRI ] 32k PR 21 18] A A E A FH 5% i R AR X G RE (R 3/ 3K
[l Ak B HL P AL 3 . gV I RZ e PS TT RER R W G RE H AN BE 61k 2% 1A% 2k 1 LA #A i B XRE
R4y, SR gN A B TAESGS BB L i, SR PR — & MR ERD™ , AR T, F, BA
B gN, UEEHAE R L2 RIS MO0 T, 38 SR RRE: o T 9 3 4% BE 1 LI T X FE
B2, BRPOEAH, R Z BRI

SRR DU R FE R AU Fp ) 22 Fh b, SERAAm) 2 %5, SRS EE P, F/F, . PPSILAI gP WE & T
Fo, X500 AHGE SRR AR AR R T A, 0 R R 3R AR S T BE A e G AN A% 1T B A —
., Ni U ERIR T BRI R, SR A AR (T B 3 a0 A A 4 e A s DR o DA
A PR R AR T (45 AR AR B AR GT 4 RS W S A AT, BVENE F, P, F/F, . ®PST
i gP Sl Y pRnfEsg K, X SR AN s A R A — 2, RS M E T LA
e, BREIZRD B SERRARTREL R, KSR R B RN B &, SRR B, IR
i, XAFITF P, OPSILA gP B4R . SR DURS AR SRR B SR AREORI SR 7 2 4550 2 W& 1,
HHPRESE, aAidds), RUTHEA RIFH 1R,

SR AR RIE R LR B 220 F, Z2— A 00RG “C” REA, HRIFENGKRD - “H”
FEPRIZH R 25 B S BUR IR =A5AR P, . OPS T FI gP W8 5 T S IR PUAS R FIFp () 240 F,, 50
i T RAR AR B B TOR S A2 35, /R L ASSm (0 24 A A 35, OB s+ R Vs i oe 3%, A ABIF9E 3%
W, FEZscAEd i S0 A TEI AR G Fakinag ) SIR =R RS, “c” # I EER
M523, “H” ¥UIMERA S 1/3; fFERFENGARFNE 4R F, ZERA T “Cc” f “H” #8IEH
A5 d 172, “H” LR A TEARIK, “C” LRk A TR ER, B A 8 TOR4E T 76 XUR 98 5
TRARAR, KA B IREREE i R 55, H P, R TR N, HSH = oS 2w
PRI PR 21 45 DL L] 2 555 RS 3 O D43 F- /K P iEA T
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