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Abstract; Taking seedlings of Koelreuteria bipinnata Franch. as the control, the change in leaf color of
new cultivar ¢ Jinyan’ originated from yellow mutant of K. bipinnata during leaf development process was
observed, and the changes in its leaf color parameters (including L * , a * , and b * values), and
contents and ratios of chlorophyll @ (Chla) , chlorophyll 6 (Chld) , total chlorophyll ( Chl), carotenoid
(Car) and anthocyanin ( Acy), water content, pH value of cell sap, and soluble sugar content in leaf
were assayed and analyzed. The results show that leaf color of *Jinyan’ shows a variation law of “orange
red—yellow green—golden yellow”. L * value in leaf of  Jinyan’ is the highest (82.94) on October 28th,
a* value is the highest (56.93) on April 14th, b * value is the highest (46.35) on November 27th,
and L* and b * values are extremely significantly ( P<0.01) higher than those of seedling in general.
During the whole experimental period, Chla, Chlb, Chl, Car, and Acy contents in leaf of ‘Jinyan’ are
extremely significantly lower than those of seedling in general, while Chla/Chlbd, Car/Chl, and Acy/Chl
values are significantly ( P<0.05) or extremely significantly higher than those of seedling in general;
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overall, leaf water content is higher than that of seedling, while pH value of cell sap and soluble sugar

content are lower than those of seedling. The multiple stepwise linear regression analysis result shows that

a* value in leaf of Jinyan’ is significantly negatively correlated with Chl content, while L * and b *
values are significantly positively correlated with Car content. Taken together, the suitable ornamental
periods of leaf color of ‘ Jinyan’ are spring and autumn, and the change in its leaf color is comprehensive
action result of multiple factors, in which, Chl and Car contents and Car/Chl value are the dominant

influence factors.

Key words: Koelreuteria bipinnata Franch.; yellow mutant; leal color parameters; pigment content;
physiological and biochemical indexes; multiple stepwise linear regression analysis
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Fig. 1 Change in leaf color of new cultivar ‘ Jinyan’ and seedling of Koelreuteria bipinnata Franch. during leaf development process
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Table 1 Change in leaf color parameters of new cultivar ‘ Jinyan’ and seedling of Koelreuteria bipinnata Franch. (X+SD)V

H# Date L ax* b

(MM-DD) SIS Jinyan ST Seedling AR Jinyan ST Seedling  BMAEIS Jinyan ST Seedling
04-14 48.18+0.11a** 37.10+0.12b 56.93+0.74g3*:* -8.74+0.03e 24.24+0.08c** 13.84+0.02d
04-27 46.79+0.04a 45.15+0.18¢ 40.19+0.16f:* —19.42+0.20abc 20.46+0.03b 17.82+0.20e
05-19 49.98+0.07b*x* 35.15+0.03b -10.29£0.02¢ ** -18.48+0.07a 19.69+0.02a % * 12.20+0.03¢
06-16 46.85+0.03a%* 40.74+0.08¢ —15.46+0.04bc —15.27+0.02ab 22.26+0.03b** 10.19+0.02bc
07-15 58.39+0.02¢** 28.91+0.03a —18.75+0.06ab -8.55+0.02e 26.88+0.05d 4.54+0.01a
08-26 60.71+0.13d** 37.69+0.05b —21.54£0.09a%* -10.90+0.02de 32.04+0.10e** 10.08+0.01b
09-17 69.03+£0.03e** 41.79+0.04¢ —19.83+0.08ab#* -11.91£0.05cde 39.62+0.06f 3 11.54+0.04bc
10-28 82.94+0.11g#*:* 46.78+0.05d 0.27+0.74dx*x* —15.49+0.03abc 45.37+0.08g* 22.24+0.03f
11-27 79.55+0.04f 5 61.62+0.08e 7.81£0.16e%* —13.69+0.04bcd 46.35+0.03g s 32.66+0.05¢g

D 5 o [ ING B R TR — b4 R TR — 48 FR 7E AN [R) H 39 18] 22 5 2. 2% ( P<0.05) Different lowercases in the same column indicate the significant
( P<0.05) difference in the same index of the same material among different dates; % ; /N [A]—F8ARTE R — B A Rl AR A 22 240k B 3 (P<0.01)

Indicating the extremely significant ( P<0.01) difference in the same index among different materials on the same date.
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Table 2 Change in content and ratio of leaf pigments of new cultivar * Jinyan’ and seedling of Koelreuteria bipinnata Franch. (X+SD)")
Chla/(mg - g™") Chlb/(mg - g7') Chl/(mg - g™") Chla/Chlb
H# Date — — — —
(MM-DD)  BMEEAE SUEE AMEBR SRl aMEBR SRR Bk SRl
Jinyan Seedling Jinyan Seedling Jinyan Seedling Jinyan Seedling
04-14 0.05+0.01a*:* 1.25+0.12a 0.01£0.00a**  0.21+0.03a 0.06+0.01a%*:* 1.46+0.15a 5.00+2.13a* 5.93+0.28e
04-27 1.24+0.13de**  2.21+0.07b 0.12+0.02bc**  0.45+0.02abc  1.36+0.14e%x* 2.66+£0.09d  10.38+1.74bx*  4.91+0.13cd
05-19 0.79+£0.07be**  1.91+0.06b 0.08+0.02bc**  0.30+0.03ab  0.87+0.09¢ *x* 2.21+£0.08b  10.05+£1.29b**  6.26+0.40ef
06-16 1.31£0.01ex*3* 2.20+0.06b 0.19+0.14ef**  0.42+0.03abc  1.50+0.05fx3 2.62+0.09d 7.02+1.51a* 5.23+0.32d
07-15 1.35+£0.05f 2.46+0.05¢ 0.17+£0.01fg**  0.48+0.0lcd  1.51x0.05fx: 2.94+0.05e 8.11£0.22ab#** 5.08+0.10cd
08-26 1.12+0.02de**  3.08+0.02d 0.14+£0.01ce** 0.79+0.01d 1.26+0.01e*x* 3.87+0.02¢g 8.18+0.86ab** 3.88+0.03b
09-17 1.95+0.07f3:* 3.87+£0.03e 0.28+0.01gs*:* 1.38+0.05¢ 2.23+0.08g#* 5.25+0.08h 7.07+0.11a**  2.80+0.08a
10-28 1.02+£0.02¢d** 2.98+0.01c 0.07£0.01b##*  0.64+0.03bed 1.09+0.02d**  3.61+£0.04f  15.35£0.90c**  4.69+0.19¢
11-27 0.64+0.02b**  2.07+0.02b 0.09+£0.01be**  0.31+£0.02ab ~ 0.73+0.01bx**  2.38+0.04c¢ 6.88+1.06a 6.68+0.38f
Car/(mg - g™") Acy/(mg -+ g™") Car/Chl Acy/Chl
Hi Date — — — ~
(MM-DD) MR S IR Sk SR S SERAE SRR
Jinyan Seedling Jinyan Seedling Jinyan Seedling Jinyan Seedling

04-14 0.13+£0.0la**  0.47+0.03a 1.85+£0.16a**  4.37+0.84c 2.37+0.38c**  0.32+0.15g  30.83+7.80ex* 2.99+0.62¢
04-27 0.47+0.05f %3 0.61+£0.02¢ 2.81£0.10c¢#* 3.87+0.20a 0.35+0.01a**  0.23+0.02e 2.07+0.14b=*  1.46+0.08ab
05-19 0.24+0.02b**  0.48+0.01a 1.95+0.43a**  4.60+0.29¢ 0.28+0.01a**  0.22+0.01d 2.24+0.31be*x  2.08+0.14cd
06-16 0.34+£0.01de** 0.53+0.01b 2.16+0.18ab** 4.05+£0.39b 0.23+0.02a 0.20+0.01¢ 1.44+0.16a 1.55+0.16b
07-15 0.36+0.0le**  0.62+0.01c 3.24+0.59d**  5.64+0.10e 0.24+0.01a%* 0.21+0.0led  2.15+0.44b* 1.92+0.06¢
08-26 0.27+0.01be**  0.66+0.01d 2.85+£0.42¢#* 5.19+0.17d 0.22+0.01a%* 0.17+0.02b 2.27+0.35be** 1.34+0.05a
09-17 0.45+0.05f 0.81+0.01g 3.32+£0.29d**  6.78+0.41f 0.20+0.03a* 0.15+0.01a 1.49+0.16ax* 1.29+0.07a
10-28 0.31£0.0lcd**  0.72+0.01f 2.38+0.15bc** 5.54+0.84e 0.29+0.01a* 0.20+0.02¢ 2.20+0.15bc** 1.53+0.08b
11-27 0.44+0.02f % 0.69+0.02¢ 3.70£0.14e** 5.15+£0.24d 0.60+0.03b**  0.29+0.01f 5.06+£0.22d** 2.17+0.11d

UChla: W& o i Chlorophyll @ content; Chlb; 425 b St Chlorophyll b content; Chl. B4 AR Total chlorophyll content; Car: ESipel
N2 # & Carotenoid content; Acy: 1B 7 & Anthocyanin content. [F] 5] H AN [F]/NG T bE R 7R [6) — 48 b5 76 [Fl— B4 B[R] H 39 0] 22 5= Wl 3
(P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference in the same index of the same material among different
dates; *, %%, ZHI R A —FEARAE R — H WA R AL RHA] 22 57 835 ( P<0.05) sl 2 3 ( P<0.01) Indicating the significant ( P<0.05) or extremely

significant (P<0.01) difference in the same index among different materials on the same date, respectively.
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Table 3 Change in water content, pH value of cell sap, and soluble sugar content in leaf of new cultivar ‘ Jinyan’ and seedling of Koelreuteria

bipinnata Franch. (X+SD)"

B D TIKE/% Water content A pH {H pH value of cell sap AEMERE SR/ (mg - ¢7')  Soluble sugar content
(DY SHEER otk i S ok SRR Sork
Jinyan Seedling Jinyan Seedling Jinyan Seedling

04-14 76.27+1.301** 69.00+0.80f 5.34+0.05bc 5.46+0.16bc 22.06+0.17f%3* 18.00+£0.71f
04-27 72.99+0.53e#:* 67.79+1.66f 5.22+0.13b*x* 4.99+0.11a 10.63+£0.24a 10.74£0.33a
05-19 73.62+0.66€ *3* 68.07+0.64f 4.81+0.24a%:* 5.39+0.05be 14.22+0.94h 14.07+0.38b
06-16 66.38+1.10d ** 53.33+2.66b 4.74+0.06a 4.85+0.11a 15.80+0.59¢* 17.13+0.28cd
07-15 62.36+1.81c* 58.06+2.29d 4.87+0.12a** 5.52+0.02¢ 24.89+0.24¢ 24.86+0.36g
08-26 57.42+1.60b* 62.34+1.58e 5.12+0.02b 5.11+0.11ab 15.72+£0.13¢** 17.65+0.66def
09-17 66.65+1.51d#*x* 59.26+6.46d 5.22+0.02b* 5.59+0.20c 15.54+0.66¢* 17.17+0.34cde
10-28 58.55+3.14bc* 55.30+3.62bc 5.33+£0.03bc* 5.51+0.15¢ 17.57+0.42d 17.94+0.37ef
11-27 51.42+2.27a 50.12+2.98a 5.35+0.13be 5.21+0.14b 19.16£0.60e * 16.47+0.18¢

D [ B PR ) /NG R R [l — 8 AR A A — RS [R) B 39718 22 57 3% (P<0.05) Different lowercases in the same column indicate the significant
(P< 0.05) difference in the same index of the same material among different dates; * , %3 . 433/ Al — 38 AR 78 [ — H WA [R] 64 ) 1a) 22 57 5 3%
(P<0.05) ot} .3 ( P<0.01) Indicating the significant (P<0.05) or extremely significant (P<0.01) difference in the same index among different

materials on the same date, respectively.
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