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Abstract: In order to induce mutant plants, different doses of ®Co-y-rays were used to treat the seeds of Acer gin-
nala ‘ Flame’ during dormant period, and the leaf color and chlorophyll of the seedlings after germination were ob-
served. Effects of photosynthetic and fluorescence characteristics. The main results were as follows; in summer,
there was no significant difference in chlorophyll a content, chlorophyll b content, chlorophyll total amount, ca-
rotenoid content and anthocyanin content between the radiation treatments and the control. In autumn, the chloro-
phyll a content and total chlorophyll content of each radiation treatment decreased to the lowest in 20Gy treatment,
and the difference was significant (P<0.05) compared with the control, and in autumn, the content of chloro-
phyll a and the total chlorophyll content in each radiation treatment decreased to the lowest. The content of carote-

noid reached the lowest under 20Gy radiation treatment, which was 44. 62% lower than that of the control, and
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the difference between the two groups was very significant (P<0.01). In autumn, the contents of anthocyanin in
leaves of 60Gy and 200Gy radiation treatments were 36. 68% and 70. 59% lower than those of the control, respec-
tively, and the difference was very significant ( P<0.01). The light saturation point (LSP) and apparent quan-
tum efficiency (AQY) of the leaves reached the maximum at 20Gy radiation treatment, while the optical compen-
sation point (LCP) decreased to the lowest at 20Gy radiation treatment. Diurnal variation of net photosynthetic
rate (Pn) and transpiration rate (7r) in seedling leaves The (Gs) diurnal variation of stomatal conductance and
the change of stomatal conductance were all“single peak” curves. There was no significant difference in Fv/Fo val-
ue, Fv/Fm value, ABS/RC value and Dlo/RC value between the two groups, but the Fo value was the highest at
200Gy, and the TRo/RC value was very significant (P<0.01) at 100Gy and 200Gy radiation treatment. The
ETo/RC value reached the maximum under 100Gy irradiation and there was significant (P<0.05) difference from
the control. Conclusion: low dose (20Gy) radiation can enhance the photosynthetic ability of leaves of Acer ginnala

‘ Flame’ during dormant period, and the radiation dose is too high (100-200Gy) inhibited leaf photosynthesis.
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Tab. 1  Effects of different doses radiation treatments on leaf color
TR/ Gy W+ H L H OB E) a " fH(4-4%) b {H (H-#)

0 45.56+1.68Aa -14.67+0.77Aa 25.45+2.33Aa
20 42.89+2.72Aa -14.19+0.42Aa 25.54+2.31Aa
40 41.64+2.20Aa —-14.95+0. 50Aa 23.72+2. 04Aa
60 8 H15 H 46.81+2.32Aa —-14.57+0. 64 Aa 26.56+0. 38Aa
80 43.53+1.76Aa -14.44+0.70Aa 24.75+2. 11Aa
100 42.83+0.40Aa -14.58+0. 32Aa 23.53+0. 13Aa
200 42.09+0. 86Aa —-13.84+0. 19Aa 23.65+1.45Aa
0 44.31+1.85Aa 17.55+1.77Aa 13.33+1. 08Aa
20 41.83+1.19Aa 17.30+0. 47Aa 15.20+0. 73Aa
40 41.17+1.32Aa 15.96+1.07Aa 14. 60+0. 49Aa
60 10 H15H 42.02+1.43Aa 15.53+0. 57Aa 15.97+0. 47 Aa
80 43.85+0.75Aa 15.97+0.27Aa 16.44+1.70Aa
100 43.36+0. 82Aa 16. 02+0. 84Aa 14.73+0. 31 Aa
200 42.56+0.96Aa 4.77+4. 04Bb 15.92+1. 16Aa
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Tab.2 Effects of different doses of radiation treatments on chlorophyll content

ARGy e H I Mg a/mg - g 4% b/mg - ¢! MR E B/ mg - g M4k a/b
0 0. 96+0. 05ABab 0.34+0. 01Aab 1.29+0. 06 ABab 2.83+0. 11Aab
20 0.97+0. 01ABab 0.32+0. 02Ab 1.30+0. 03ABab 3.06+0. 09Aa
40 1.06+0. 02Aa 0.38+0.01Aa 1.43+0. 03Aa 2.77+0. 06Ab
60 8 HI5H 0.90+0. 02Bb 0.32+0. 01Ab 1.22+0. 03Bb 2.81+0. 01Aab
80 1.00+0. 01 ABab 0.36+0. 01Aab 1.36+0. 01 ABab 2.78+0. 02Aab
100 0. 95+0. 02ABab 0.35+0. 01 Aab 1.30+0. 03ABab 2.73+0. 02Ab
200 0. 89+0. 01Bb 0.32+0. 01Ab 1.22+0. 02Bb 2.75+0. 03Ab
0 0.23+0. 07ABabc 0. 08+0. 02ABab 0.31+0. 09ABab 3.17+0. 06Aa
20 0. 04+0. 00Bd 0. 01+0. 00Bb 0.05+0. 01Bc¢ 3.09+0.97Aa
40 0. 19+0. 01 ABbed 0. 06+0. 00ABab 0.25+0. 01ABbc 3.31+0. 16Aa
60 10 H15 H  0.1720. 00ABcd 0. 06+0. 00ABab 0.23+0. 00ABbc 2.90+0. 19Aa
80 0.17+0. 00ABcd 0. 06+0. 01ABab 0.23+0. 00ABbc 3.01+0. 82Aa
100 0. 34+0. 05Aab 0. 10+0. 02ABab 0. 44+0. 06 Aab 3.42+0. 20Aa
200 0.36+0. 04Aa 0.16+0. 05Aa 0.52+0. 07Aa 2.86x1.35Aa
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Tab. 3 Effect of different radiation treatments on

carotenoid content

AR IR R
/Gy 8AI15H 10 A 15 H
0 1. 9520. 10ABabc 1. 3020. 20Aa
20 1. 99£0. 02ABabc 0.72+0. 04Bb
40 2.15+0.01Aa 1. 28+0. 08 ABab
60 1. 7720. 05Bc 1.3020. 01Aa
80 2. 06+0. 00ABab 1. 3020. 03Aa
100 1.91+0. 03ABbc 1.3720. 15Aa
200 1.77+0. 05Bc 1.37£0. 16Aa
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Tab. 4 Effects of different radiation treatments on the content

of anthocyanin and anthocyanin/ chlorophyll

mARE R EeRTER TEE R & B/
/Gy H /mg - g™ MaR R S
0 6.78+0. 29Aa 5.26+0. 36Aa
20 6. 13+0. 12Aa 4.72+0. 05Aa
40 8 6.75+0. 43 Aa 4.72+0. 38Aa
60 i 5.63+0.31Aa 4.62+0.30Aa
80 A 6.68+0. 41Aa 4.90+0. 25Aa
100 6.67+0.30Aa 5.13+0. 30Aa
200 6.40x0. 34Aa 5.24+0. 18Aa
0 24.07+0. 64Aa 92.94+25.91Bb
20 19. 13+3. 08 ABab 367. 02+28. 05Aa
40 10" 18.29+0.47ABab  73.99+1. 51Bhe
60 i 15.24+0. 25Bb 66. 93+0. 66Bbc
80 H  20.08+0.97ABab  88.44:£6.03Bb
100 21.36+0. 19ABab  50. 64+6. 11Bbe
200 7.08+0. 49Cc 13. 88+1. 06Bc
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Fig. 1  Light response curves under different

radiation treatments
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Tab. 5 Parameters of light response curve under different radiation treatments

= -~ A F - R e
RS JGAFN S LSP JebEE L LCP , fﬁﬂ* ?L,Hf‘j( RERFIRHER Rd RINE TR AQY
2 - 2 HOLA R Pmax 2 -1 2
/Gy /pmol + m™ - s /pmol * m™ - s P /pmol + m™ -+ s /pmol + m™ - s
/pmol + m™ - s
0 1 630.992 7 17.120 1 24.646 4 0.994 5 0.059 3
20 1720.339 4 15.673 8 24.593 6 0.986 6 0. 064 2
40 1618.164 1 16.655 8 18.822 1 0.971 6 0.059 9
60 1504.012 6 19.220 6 16.502 5 0.9389 0.050 3
80 1443.079 4 19.330 5 15.153 3 0.920 3 0.049 1
100 1 382.489 6 19.024 9 13.821 5 0.891 2 0.048 4
200 1 102.003 9 21.703 2 9.722 1 0.798 4 0.038 4




%14

XL KM S AR R 0 A T30 4T A0 B AT R4 W Y 59

2.4 iEEIX M FEWOENEBETHAZm
2.4.1 FREDFECEHR (Pn) HARLR N

M2 AP, ¢ KA AR AL A R A AR
R A TG R« g i<k, St A H G,
SEAR A R H AR b A 5 0 IR AT SR A A
[, 8 :00-12 : 00 A, FfAMA IR LRI K,
SCAETEOLA HER W B TE, 7E 12 ¢ 00 BF iR E| g
H, PR B%, It B e sz 1 i Po (8
22.20pmol/ (m® -« s); MFEGFFIE N 20Cy B, 5
AT Pr fEROK, FEXTREE T 6.91% ; 200Gy 4
AL B, 52 AR E ) P fE A, HCRBEAR T
34.99% ; 12 : 0018 : 00, 434 5 4b FH 52 A= ¥ (1)
P {EIZETFAT, 78 18 1 00 B IR E fe/ M,

—8—CK —— 20Gy —A— 40Gy —8— 60Gy
—%—80Gy —o— 100Gy—o— 200Gy

30

[So3 N
S w
T T

B
Pn/pmol-(m?-s)!
S o
T T

[=TV.]

8:00 10:00 12:00 14:00 16:00 18:00
]
B2 AEIESET Pn L

Fig. 2 Changes of Pn under different radiation treatments
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Fig. 3 Changes of Gs under different radiation treatments
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Fig. 4 Changes of Tr under different radiation treatments
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Fig. 5 Changes of Ci under different radiation treatments
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Tab. 6  Effects of different radiation treatments on energy distribution ratio of seedlings
SRR/ Gy oP, Yo ok, @Do
0 0. 77+0. 00Aa 0.56+0. 03 Aa 0.43+0. 03Aa 0.23+0.01Aa
20 0.81+0.01Aa 0.6+0.01Aa 0.49+0. 00Aa 0. 19+0. 01 Aa
40 0.78+0.01Aa 0. 58+0. 03Aa 0.45+0. 03Aa 0.22+0.01Aa
60 0.78+0.01Aa 0. 54+0. 04Aa 0.43+0. 04Aa 0.22+0.01Aa
80 0.79+0. 02Aa 0.59+0. 02Aa 0.47+0.02Aa 0.21+0.01Aa
100 0.75+0. 05Aa 0.57+0.03Aa 0.43+0. 05Aa 0.25+0.01Aa
200 0. 76+0. 00Aa 0.48+0. 00Aa 0. 36+0. 00Aa 0.24+0.01Aa
3.4 XN BEWAOEMR PSILLEES B A 28 5RMOR 10 H S AR B 4 ABS/RC AL
A ) DTo/RC {HIC LW, 1 100Gy R AL PEmS, 52

ABS/RC JZ WL T B W 0 W WA 1Y) 06 g
TRO/RC J W T A S b7 H O i 3K B9 F T8 J5L QA
(RER; ETo/RC WL T B4 2N Ol 3K 1 H
HL T AE38 I RE ik DIo/RC WL T B0 2 1 o0 6
RO RE I, BRI AL B < KA A SRR T A A
PS I S 7 H TG S ER S an 2 7 i . e Ak

4 TRo/RC HYMH IR B i K, XTI T
31.93% , SXTHRZESFW W (P<0.01); &4t
QPSS 7E 100Gy FRHAb R S 4 ETo/RC
PEIR B, X IEE T 31.33% , SXTHES
B3 (P<0.05),

xR7 AREESLCETHEESHENL

Tab.7  Effects of different radiation treatments on the germination rate

RS R/ Gy ABS/RC TRo/RC ETo/RC Dlo/RC
0 1.92+0. 12Aa 1. 48+0. 09Bb 0. 83=0. 10Ab 0. 44+0. 03Aa
20 2.09+0.01Aa 1.7020. 02ABab 1. 02+0. 00 Aab 0. 40+0. 01Aa
40 2.1920. 19Aa 1.7020. 12ABab 0. 98=0. 03 Aab 0. 49+0. 07 Aa
60 2.1420. 11Aa 1. 680. 08 ABab 0. 91=0. 04Aab 0. 46+0. 03 Aa
80 1.930. 03Aa 1. 54+0. 06 ABab 0.91+0. 00Aab 0.40+0. 03Aa
100 2.63+0.39Aa 1.95+0. 15Aa 1. 09+0. 02Aa 0. 68+0. 24Aa
200 2.52+0. 00Aa 1.92+0. 00Aa 0. 92+0. 00 Aab 0. 61+0. 00Aa
(B R A e i

4 b5t
4.1 Zig

AR RS, ¢ KHE AR SRR AE M R
LA b H T WAL FEdk:, HSLAE
R a” {8 JC B AR fb LA H Y 4R A o
200Gy, HSLAEM Y a” (E I R REAIG

TER 7, RGN i 4R A R T S 5 L,
e R A S T s R A, FERK R, WA
K, TERZE, 48R BES AR ¥ A A6 (0 R A T
WAMEELAE; HAERKEE, HETIE & PR 3
FHAAE ORISR,

ZERGHEISE , KIS AETEOLS
AR H AR I g 2, 7E 20Gy Ha S Ak 3
b, ST B A G0 N A5 R 2R B T RCRA Bl Rk
JCRME R R B B AR 2 58 5 R 538 B 200Gy 1,
HSARBNEOLEHER (Pn) MZEBHAE (Tr) |
LG (Gs) FIMEIE] COMIE (Ci), &18HRI0

SRS AL BT H S AR Fo {H BA — & B0,
MER SR IR F] 200Gy B, Fo (HiA R K, 4558
SALIRASEAE T Fm (EIA AN FIFREE B REAR; #540
BIACFR) LA T Fu/Fo Ml Fu/Fm . @Po. Yo ¢FEo
F1 oDo F{H TG A 1 ZE AL ALEE
4.2 itig

FEPI AN [F) €8 2R AR 6 5 AN PR R - )
PUEHMN R RAN ) iR K MR
SR &E ., WELURAE B b ikl
JERCMRAE P 0 ) e E A R G
WF5E 2 IR A A it e S BRSP4 e PR s
Fr e R RS R L e A T AR, Bk ZEnt
AR EAR YA S i A OEA T

HEVEH H AR A SRR RS
AR AR IT, AR RN, IKFEN v
S BB SR MO AR 2R A
R S 2 2 ) ) B T TR AR R
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RS B AR T, TR KB AR
BRI R XSRS VR T, BRI A R ARE T,
1 AR A S W T R e AR, SRR
B, SRR SR T A VR R TR 2L A i
W, T AR SR T O A B TE M

T A X A R 2 2R 5 S B 2 S B0
E, STHOCR G WA TEME, TR MERfHL T
fEREYI AR BORES . 28 BR300 8 i X
ORI AR O IR T Bl TR, R T Ok
BYERR R, Bl kMa Z5mEe A pS I
JRVE O 32 B IR SRS T 335 1) R 3

PSIIJ b H 0 1 3% 4 2 %8 ABS/RC . TRo/RC
ETo/RC . Dlo/RC REMSH A I 1 S Bt 4 48 99 5 A Bl
PR ICRE R I, 1538 S RERL AL ), PSITR Y
HUN R 23 (1 B 2 7 O IR R D RE ABS/RC T
o, R THAEESZRH, DTSR 520 O i 3R
I TR B BE R ETo/RC AR, 9 T b fR 04
i, AFMEEERL S AR RIE ke, )5 38
PG RN RO FERE Y RE SR Dlo/RC .35 Tt
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