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Abstract: A leaf color yellowing mutant ‘ch/861-2’ and its normal leaf near-isogenic line
‘0643-1" were used to study their leaf color change trend, chlorophyll content and several agronomic
traits. The mutant had a chlorophyll-deficient characteristic. Its leaf color yellowing phenomenon was
exhibited since the cotyledon stage and throughout the growth period. Its cotyledon was light yellow, true
leaf color was yellow. The mutant plants grew slowly, dwarfed, and prolonged their growth period. The
fruits of mutant plants were significantly smaller than those of the wild type, and the fruit weight was
about 71.58% of that of the wild type. The contents of total chlorophyll, chlorophyll a and chlorophyll b in
the mutant were significantly lower than those in the wild type at the seedling stage, the first flowering
stage, and the fourth fruiting stage. The net photosynthetic rate (P,) of the mutant was significantly lower
than that of the wild type at the seedling stage and the flowering stage, which stomata conductance (G)
and transpiration rate (7,) were lower than those of the wild type, and its intercellular CO, concentration

(Cp) is higher than the wild-type. The inheritance of the leaf color yellowing trait of ‘chl861-2° was
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analyzed by using the segregating populations derived from the crosses between ‘chl861-2° and three
normal leaf color inbred lines. The results showed that the leaf color yellowing trait was controlled by a
recessive nuclear single gene, which was named Smchl-1.
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1 FRFHEENIEERS chisel-2 SHEERFER 0643-1 FEEKFHIRME R
Fig. 1 Agronomic traits comparison between chl861-2 and 0643-1 in different growth stages

#1 MTFHEENIEEE chis6l-2 SHEFERFER 0643-1 TERZHRELE

Table 1 Comparison of major agronomic traits between the ch/861-2 mutant and its wild-type 0643-1 parent

Ty N
Material Cotyledon length ~ Cotyledon width R & Leaf length Leaf width
bearing node date
0643-1 2.59+0.06 a 1.23£0.04a 6.47+£0.340b 76.68 £3.50b 19.48+0.29 a 13.34+£0.37 a
chl861-2 1.72+£0.04 b 0.69+0.02b 8.67+0.25a 10031 +2.71 a 13.15+£0.70 b 8.83+0.35b
. B SO 4R S 22 7 i
o ews/om el /om %%#@/cm %%*ﬁﬁ/cm. B TRL /g
. . Longitudinal Transverse diameter . . 1 000-seed
Material Plant height Plant breadth . . . Fruit weight .
diameter of fruit of fruit weight
0643-1 8533+1.33a 73.30£2.69 a 849+041a 1237+£0.36a 52035+7425a  451+047a
chl861-2 60.67£2.05b 64.93+£3.80a 8.00+0.40a 11.04 £0.07 b 37248 £6.70 b 4.16+0.59 a

e BB E A RN FREORER BE (P<0.05) . T,

Note: Means followed by different lowercase letters indicate significant difference (P <0.05) . The same below.

2.2 T EENRTR chisol-2 SEFERIFER 0643-1 HEZ S EHILLEL

MWregs R (R 2) R, EEANEFHMOEMRBIR chis61-2 HIHEEK a. HEEER b, MR
MR (a+b) o BB R L SR Cy WL EECT 0643-1. TEWH. IAFFAEIA. PUT)
SEFFAELE R, R chi861-2 4% a &L 0643-1 1€ 88.71%- 67.64%7F1 41.38%; M-4¢& b
3 HE 86.87%. 65.22%. 1 41.41%; M52 a+b 205K 88.25%. 67.03%H1 41.39%; Hfor [ FH -
SRR Co 2 I 88.04%- 66.96%F1 41.32%, R IIZRAME BT LER R Z B, HaRs
EE 0643-1 K4 41%.

TEFSARIT AR AE I, S TRARAR chi861-2 )4k 3R a 543 b (I H{E (Chla/Chlb) &3
RTFEAER 0643-1, 73HIE 14.29%. 8.97%, FENUI]FFAELE B —HLER.
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&2 TESKEH chisl-2 F1 0643-1 FHEH SRS ERE
Table 2 Comparison of the chlorophyll contents in leaves of mutant chl/861-2 and its wild-type 0643-1 at different growth period

E % -4 -4 =Y
erio ateria Chla Chlb A/ Chla+b Ca
i 0643-1 1533+0.50 a 5.10+0.17a 3.01+0.02a 20.43 £ 0.66 a 0.92+0.03a
Seedling stage chl861-2 1.73+£0.07b 0.67+0.03b 2.58+£0.08b 240+0.09b 0.11+0.00b
[ 15339 First 0643-1 19.25+0.90 a 6.44+0.50 a 3.01+£0.09a 25.69+1.40 a 1.15+0.06 a
flowering stage chl861-2 6.23+0.93b 224+0.28b 2.74£0.07b 847+121b 0.38+0.05b
PUT 343 Fourth 0643-1 1943+1.13a 7.51+045a 2.59+0.01a 2694+ 1.58a 1.21+0.07 a
flowering stage chl861-2 1139+0.58 b 440+029b 2.58+0.04a 15.79+0.86 b 0.71+0.04 b

23 MeEREURTERINNEEEED

MEaE R (R 3) R, ERIARTIAFFET B RAK chl861-2 FIFEEHE (P) 1
WELT 0643-1, 775K 52.22%F1 43.88%, WEHRBAERNEGREIZE: [SILFE (G,) FZEBEHR
(TOTEM T Z 57, 7R 1A AR 38 2R T B AR 20 BE) CO2 K FE (COTE R HHE & & T 0643-1,
LU FARNT CO, FOA FH R4 B A UK.

R3 FTESKBTEASEI G chi861-2 7 0643-1 HE KA 8 HELE
Table 3 Photosynthesis indexes of mutant ch/861-2 and its wild-type 0643-1 at different growth period

e - (%7‘@%)%3’;2/ 1 %%L%Jﬁz/z 1 Ji2[E] CO, %ZFEI/ 7 A/ .
Period Material (pmol - m™-s™) (mol *m™-s7) (pmol - mol™ ) (mmol - m™-s™)
P, [€X G T;
T Seedling stage 0643-1 722+124a 929+192a 358.09 +27.74 b 040+0.10a
chi861-2 345+1430b 727+298a 476.60 £ 36.86 a 034+0.15a
["17 ] First flowering stage ~ 0643-1 13.72+1.18 a 12.54+031 a 44997 £31.21a 1.11+0.10 a
chl861-2 7.70+£0.76 b 532+0.57b 485.09+11.20 a 0.58 +0.06 b

24 MEERURERREEZDI R

FAM- 3540 AR ch1861-2 (P1) SRAZFEA 0643-1 (P4) J 5 HAh 2 NEFA R IEH 5 & 06-8
(P2) . 914 (P3) 8, Fy kT AN Bl RIIESR, UL A3 ROy BR gL, 1E
RO R —3, SHIZIER 240 M A% B . Fr 5 1E % 5 RS EAR BCP2[P2 x (P1 x P2) ]
FIBCP3[P3 x(P1 x P3R5 R N Lk th, 5 BT RAZAR I [ 52 J5 A BCP1[P1 x(P1 x P2))]
AT BCP1[P1 x (P1 x P3) JHRIGEFH FEEHIL T8 (R4, dE—DREMNF B kR
& TR AL, HEEA RO BRI .

3ANF, (chi861-2 x 06-8) F, (chl861-2 x 914). F, (chl861-2 x 0643-1) FEAAI /341 Hi -1, 5
T RAFRRAN IR B S bR P FP 2R AL, 1B W I R RS i 3 AL AR RR M 23 B EE o il 2,720 1,
320:1, 28: 1, & RFPHFMBFFA 31 GO <xloos=3.841; P>0.05 HHBHE (£4), it
WA T B AL MR 8 4% 52 1 0 B PR i R 4 11

2N Fy 4000 5 RA R B R3S B4R BC,P1[P1 x (P1 x P2) A1 BC,PI1[P1 x (P1xP3) 191, IEH
IR R 5 O B AL A R 20 B EL 20 R 1.24 10 1.08: 1, RIFINEELHT, o it bR oy
BT E 10 1 By @l X EegE R, At i AR & SR s A, RS R A
il

HLF, (P1 x P2) HAHERMNIEFH M@K 3 NARRE M, HE F UK REAT MR, 45
REH, 24 Fy BER IR - EAE MR S B A R AR 2 B HoA R 3.08 1. 3.39: 1, &RFH
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MIEFFE 31 GAA <xlo0s=3.841; P>0.05) K EELH] (£ 4), H—A Fy BHALIREKEI N
TE AR, 33— 2B U I A PR PR 52 1 I8 A% Rk R 4 )

R4 FHFHERERTHRSEMHRRRZEREERS

Table 4 Separation proportion of hybrid of mutant plant and normal plant of eggplant

LR/ T PR AL

AR SV S PEIR B B SR

Population Total Number of Number of Segregation Theoretical ratio Loos=3841
green yellow

P1 (chi861-2) 30 30

P2 (06-8) 30 30

P3 (914) 30 30

P4 (0643-1) 30 30

F, (P1xP2) 30

F, (P2 xP1) 30

F, (P1 xP2) 473 346 127 2721 3:1 0.8633

BC,P1[P1 xF; (P1xP2) ] 296 164 132 1.24:1 1:1 3.4594

BC,P2[P2 x F; (P1xP2) ] 57 57 0 1:0

F3. (P1 xP2) 306 231 75 3.08:1 3:1 0.0392

F3, (P1 xP2) 145 112 33 339:1 3:1 0.3885

F33 (P1 xP2) 367 367 0 1:0

F, (P1 xP3) 489 375 114 329:1 3:1 0.7423

BCP1[P1 xF; (P1xP3) ] 183 95 88 1.08:1 1:1 0.2677

BC,P3[P3 xF; (P1xP3) ] 288 288 0 1:0

F, (P1 xP4) 399 294 105 2.80: 1 3:1 0.3684

MRS RATCLE Y, A RATIRE A RS T 5N, MRIRERI 2, B E —We e
FEDRIE ] A AL AU . U I B A R AR TEAN [ 5 DR Y 2 )2 RE s A e A% 1

3 R

M-S ARRFIRE L, TEIRZ @S EY A ORI LR 5 4k (Carol etal., 1999; Jung et al.,
2003; Lonosky etal., 2004) o — &I 3 4R ARK B FHEMRBIAFIE (Liuetal.,, 2007; #if &5,
2014) .

AARIGH, AR S TR Bon S B AR 0643-1 E R, FBRMEKER, T
MR/, F I RS AR B Bl BUH IR, 22 Sk B 58 o FE 4 P B0 L TR AR 28 SR, RABAK chis6l-2
TR R 0643-1 B2/, MR BHR/N. fEAKER, HEFFEKE S akeG, HE0A L 0643-1 1)
W2, chi861-2 M EEEMN, FTLLERAK, SR, RIWMH, AEEMKEFEEIRES, KR
AR chI861-2 WIWE R /INy BRE . REK/NEEMLT 0643-1, 5T %x. HET, MAWLBC T
T AT RAARIRIE, RN chig61-2 AT CEERHPLEEH FLIE T R M A k.

R, HEEEREREG SRS EAHEKR (Fableetal,, 1996; #if 55, 2014; £
AN 55, 2017) o AR, MEFEARBIREENMERK R FEER 4R a fit % b &K
TR, MRS RVRE, TEAKEH, B chi861-2 M4 & & &G EIH KA, B &E
/NF0643-1, X E5MWE R EKABLEA . T IRBEREERNHT RS & EECT Ew Lt
MR, X5Z28FRBR, wkE GEHE %%, 1996) . /h& (Falbleetal., 1996) . /Kf&E (H#
AOSE, 1981 | SR (I &F, 20000  HIEE Gt 55, 2014)  Foah CENT &, 2017) 1)
WFFE s A ZRAM R AT F T 0 700 ke = AR O Th RESE A
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AL RAA DL A R B 2D 2 B A R R, MR IOEER . AT,
TALTRAGAR chi861-2 15 T FAFA I A AL I 1o A 1 3 B B IK T IR W Mk 0643-1, 5RAGARIM 485
EENEERDHENT, 5HAMEYH AR, HE (b &, 2014) « Fh CET 4,
2017; A/0NHE %, 2018) « BN (BHZER %, 2018) « /b (MHESH 55, 2015)  K&F GEHA
&, 1996) MIFFLEE R —5. (HIRAMK chi861-2 WARFLFE (G MZEBHER (T,) AREEMIKT
0643-1, M8 CO2 W (C) HEHWEZETT 0643-1, 5 R H BV RS EAR, HENZRAZK
B T R PR ) 3 B L R A A B R IE R s> S8 .

CAWFERW, Ko B RAL R 2 — X B R R 4], wiKRE GBHAE 4%, 19815
WREE &5, 2007), K& (EMBEMBEE, 1996). /NE (FEZ %5, 1987; Cha et al, 2002;
Luo & Ren, 2006). K& (Nissly etal., 1982). #&hhi CERIA &, 2017). ¥/ (EHi 55, 2003)
AEAEE b (Nothnagel & Straka, 2003) ZFE{EY)H (B RAS: A 2P 3L A 421 (Varughese
& Swaminathan, 1968). E{EZIERIEH] (Smith, 1952) . AR R MAZIERIEH] (Hansson et al.,
1999; WH] %, 2008) XA, AL H 10T BRI AR O A R RS, B TR
By, RAAANSZ B — 5z BatE B s, 5 2 Ho (0 3 A0 R AR B AL FUAREAH — 3. iR
chi861-2 WHEa A IR, H2ma B A K AR SR, AH chl861-2 FIEF A= 1Y 43 531 55 AH 8] 155 - €2, 5%
% 06-8 f1 914 FL B T H A (chl861-2 x 06-8 chl861-2 x 914, 0643-1 x 06-8. 0643-1 x 914) ,
HF A KBLHEER, EHRE ImPREAS 2RI A S, nf R Az RAE e
IR S 5 0 A BB o BE S 3 DR A AR 22 T RE R RVE R 58 1, A Bh T 5 D8 (1) 5 oL
T [ R AR ML ik — D A
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