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H%Eﬂﬂﬁf\ﬁﬁﬁ'ﬁﬁ/@ﬂgtq: 8:30"’10:3()’%%@%5%%
&3 2% LI-6400XT(LI-COR, USA) il & #% A\ 41 | [
— AR AL IR T RE A B A B AR (Pn) VRAL R
B (Gs) JJHaia] — 8 Ak B (CD JZE B R (T S K3
WeSH, MR 2E IR B EEHIZE 251D C e IRBR B 5
7€ 1 500 pmol « m™* « s7', R W CO, W JE N
(380£10) pumol/mol, AHXHEEE (RHD g 506 ~60% ., R
4 =X 8 4] 9% Y6 AX. OS1p (OPTI-SCIENCES, USA) il
EMGRREFEFI NS R GERESEFA
fE ¥4 2 22 { CCM-200( OPTI-SCIENCES, USA)
7€

L4.2 PR T2 1 KBE ALA 55 i Sk R
SEREY, TR I RE R AR SN AR P R b 4 AN TTAER
WORRAASR AL, B A A A AL 30 NSRS F I E
RELFPNEAHT L MEER 2 K. PR~ E =R
MBI,

L43 RELHEME RIABEHEEREYEEH
WYT B FREHr 0N 54 R C FERAMKERE
P RE 5 SR SE AT E R 2 B AR B WA E . M 15~

20 ISR R SE H HETRFREUR A 5. 00 g, A 20 mL 6062,
BECRA B )3 , B P U 42 0.5 h,4 000 r/min B.0> 10 min,
FlAFRE 10 mL 609 ZBEEHEFE L, ER 2 K,
B EIERL, BAZE 50 mL, B R SR BUK , T 6
KOS EE & ENE. K& 2R Folin-Cioealteu M
W5E ; M EE & B2 1R Chang M H T glizE .
L5 HAESHT

R EAE (3 FH Excel 2003, Sigmaplot 10. 0 #3147
Ab¥E 21, A SPSS 16. 0 8 T 481500, 8 A Dun-
can FIE M E LK AR AL IEB K 27 B EE (=
0.05),
2 HRESW
2.1 ALA fhFEX R ISR B YA et 52
2.1.1 ALA EEHRIR RN i R m M
F 1 ATA, 55 B L8, Bt 300 mg/L ALA Zh3F
MR A R (Po) JRIL T (Gs) B HR (Tr) 4
AR T 19.8%.19. 4% F1 19. 5%, i Jfd [a] — & AL Bk ik
BECDFRET 2. 7% (P>>0.05), 2 Bt 300 mg/L &b
A FIF S R SRS et BRI T I A B
HEBZHET .

*®1 ALA R3S BREER M 7 S T B R0
Table 1 Effect of ALA treatments on the gas exchange parameters of Vaccinium ashei Reade
ALA fb38 A ER SILFE i ) — 4 AV iy pu e
ALA treatment Net photosynthetic rate Stomatal conductance Intercellular COy concentration Transpiration rate
/mg e L71 /pmol s m—2 ¢ 571 /mol e m™2 + g1 /pmol ¢ mol~1 /mmol » m™2 + 571
0(CK) 832a 0.108 a 224 a 2.97 a
150 5.93 b 0.061 b 193 ¢ 1.90 b
300 9.97 a 0.129 a 218 ab 3.55 a
450 8.57 a 0.105 a 208 b 2.91 a
600 8.8la 0.118 a 227 a 3.2l a

APV BR G R F/NE F Ak FoR AL BRI 7E 0. 05 K P EREXR . LIFR.

Note: Values within a column followed by different lowercase letters mean significantly different at P<C0. 05. The same below.

2.1.2  ALA Zb3EXT R AR IERERT it 4R R & EAHRHE R
M R 2 v LIE L5 2.3 KBEHE 300 mg/L ALA
W TRt g RS EMENES S X REST
11. 6 %6 F0 2. 8% (P>>0. 05) , i Bk FE ALA b P U 2 %
T Rt 4R 2 A B XA , R IS B ALA B4k

MR,

2.1.3  ALA JRPERS R dE R 0T J MR RIS B R
M R 3 AT, A& ALA AP A, BEE 300 mg/L ALA
Ak PR A A R T $ R PSR FOEAAA R (Fo/ Fr) il PS[I
WAL R TFHLYAD], 403 X & T 0.7%.

BT LT — R R AR SRR A B TR R i %3 ALA 4h3E3f IR IEE A
x2 ALA fEx R IRESM A MR RS H M
u‘l‘ﬁ%%%*ﬁ Xt ﬁﬁ'\]ﬁ?ﬂﬁﬂ Table 3 Effect of ALA treatments on
Table 2 Effect of ALA treatments on the chlorophyll fluorescence parameters of Vaccinium ashei Reade
the chlorophyll content index of Vaccinium ashei Reade ALA 4byg B RMALER R Fo/ Fm FRAR T8 YAD

ALA 4b¥g -4 % &R A XHE Relative chlorophyll content ALA treatment  #H1W  H2W  H3IK FIK HF2R HBIK
ALA treatment/mg » L™1 51 Wt 45 2 Yt % 3 Wit /mg e+ L1 W5t Ly} Ly} Ly} Wi W it
0(CK) 43.6 a 38.8a 36.1a 0(CK) 0.812a 0.788a 0.748ab 0.713a 0.593a 0.452 a
150 40.6 a 40.8 a 35.7 a 150 0.805b 0.788a 0.759ab 0.726a 0.600a 0.494 a
300 43.4 a 43.3 a 37.1a 300 0.811ab 0.790a 0.765ab 0.729a 0.648a 0.572 a
450 42.6 a 40.9 a 34.9 ab 450 0.806 ab 0.790a 0.766a 0.726a 0.480 b  0.506 a
600 39.7 a 3.9b 27.6 b 600 0.807ab 0.789 a 0.739b 0.724 a — 0.513 a
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10. 9%6(P>0. 05) , R HITE EWR E ALA 4b3A] ks PSI
HYE A HERE R S AEMOE A ROR.
2.2 WiE ALA X iR SRR SC R/ B
M 4 ATLAE H L BE ALA LbFR ik BE THEs , SR 15
BRLHYR R R RER AR R BEIET R
RS, Fod Bt 300 mg/L ALA Ab 3 5 SLHAE B
LB BB R B R, 4 A EE R R 3000
3.3%.8. 3% 8. 1% (P>>0. 05) , 2 B3 B IR BE ALA 4t
HATDMEHRLERK BRERREEMNBEEK™E,
ALA it F ¥ B 2 w8 ) 5 b 5% S K /N AN 7= B A R
R,
x4 ALA RBEMERESERIX/NEF=EH I

2.3 ALA AbFH X5 R 5 A 58 52 5 R A S IR

f 3 5 AT A1, Wi 150 ~450 mg/L ALA 4b ¥ 55z
AT TR & B R X4 R 1 600 mg/L ALA 4h 3
TUFAR T SR SE AT M T 4 & & (P>>0. 05) , SRSCAI¥
TEEVES BRI ARE ALA ¥ B3 N 2 567 G B g 3,
450 mg/L ALA b3 TR LA B & B &, 5Xt
IEAHLLIRE T 13.4% (P>0.05), 442 C 4B MA
WER BRI ALA ¥R E TR 2505
#.,300 mg/L ALA bFERZEA R C 2/, RELrH
EMREETE 450 mg/L ALA hHR &K, FREGHEE
B, mEi ALA A 78— E R B IR MM S IV W R Y
B, NI PR SR SRR B (B Rk R C BN

Table 4 Effect of ALA treatments on the berry size and %i@jﬁﬁﬁl‘%ﬁe °
yield of Vaccinium ashei Reade l}ﬁﬂ‘jﬁ‘ﬁﬁ ALA ﬂﬁmg E{J ﬂ%‘ , %g_\"’ IEI‘ %ﬂ ‘E‘ﬁﬁﬁl
AR RIAE | REWE | RRE WRCR S RRENVEASL, B GH EERIRYRE ALA AbHLA A
ALA treatment Fruit longitudinal Fruit equatorial Single fruit Yield of per B e - = N
/mg e+ L71 diameter/mm  diameter/mm weight/g plant/kg T%l‘%%%,‘é\ @J\ﬂ] E‘xﬁmﬁ H, ﬁﬁ ':P %WJE ALA ALI\}E
0(CK> 1148 a 13.53a L2la 8.27 ab Ap SR S Ty RN B B R A B A BT R, Ho P 450 mg/L
150 11.68 a 13.79 a 1.27 a 8.53 ab MA ﬂﬁﬁd‘%i’é\mﬁi%{& ,300 mg/L MA ALI\}EHTJ‘
300 11.82 a 13.97 a 1.31a 8.94 a Jr H A L L /| HE e
5o L5 5508 Lol 699 ab R A B (A5 R TC R & 257 (P>0.05),
600 11.47 a 13.46 a 1.19 a 8.11b
%5 ALA A2 5 BR B 55 SR 3K R SR A9 R 0
Table 5 Effect of ALLA treatments on the fruit quality of Vaccinium ashei Reade
ALA b3 AIVAHE B & B A R R ®AEFRCHR A A i MR M S ®
ALA treatment Soluble solid Total sugar Vitamin C content Titratable acid Total phenols content  Total flavonoid content
/mg e L71 content/ % content/ % /mg + (100g) "1FW content/ % /mgGAE « g~ 1FW /mgQE « g~1FW
0(CK) 13.4 a 9.24 a 34.25 a 0.63 a 3.15a 0.59 ab
150 13.7 a 10.13 a 30.04 a 0.51 b 3.43 a 0. 60 ab
300 13.5 a 10.17 a 29.65 a 0.47 b 3. 14 a 0.54 b
450 13.8 a 10.48 a 31.26 a 0.46 b 3.05a 0.59 ab
600 13.0 a 9.13 a 32.33 a 0.62 a 3.42 a 0.66 a

BB REUER TRYRME(CAD TR, RS &M E R 4REQDFET .

Note: Total phenolic content was expressed as mg GAE(gallic acid equivalent) FW. Total flavonoid content was expressed as mg QE(Quercetin equivalents) FW.

3 itit 54t

LR ERH, NG RIEIER RIS &AM TR 27
TR RO SR e IS B ALA A 3 38 A5 4 1 6 A
fe R Y E K. B B 300 mg/L ALA Ab3
AfE R SRR A Bl , RS e BB AR , 3 H PSR
KA 2ER (Fo/ Fm) fl PSIA ZOE & Fr=gil YD ]
{E 5K, 1 BHE B VR B AN ALA Ab 238 2o 42 & it /it
SRR R PSIDERE R H R A PSIEETE 1 | FE K
FEIMHIFREE , N sR R SR OB RE L. BRI T
B R BB AR .

TEIZIR B, BEE 300 mg/L ALA 4b ¥ A SR SE 0
7R AR EMREK 'R, RS E ALA b
AT o R R W A SRS AR K, R R B R E B Rk
B, X5XE M ER B S R gE
RO A HEREHE T 0T, AT LA GE & ALA 4b¥ T RE

ARENG TR , SRR R AR R T RR AW E B,

FERWE A B A BB SRR S
T8 ALA Jifi RN BB 3R Ry SR 587 &, 1] L B8 o035 . i o o
AR ER KW, ERBINE ALA AT E—ERE LIRS
SR WA R S ATV MR S VA MR R S B AT B
AR SRR BE (AR St A 3 C & B PR R 5248 K R
. PR B AR kB ALA B F T4 AR iR
WERE SRS BT RO S B A, P ARV B ALA bR
SEE TS B R A B, R BT ALA X5 AR B R
HIR MR R 2%, bR de bn bR R SE R BE SM 3 ¥ X B
3 22 5K, X AT 6B 55 M it B 3 Bt IR BOR ok, B
frit— BT
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Effect of Exogenous 5-aminolevulinic Acid on Photosynthetic Capacity, Yield and
Fruit Quality of Vaccinium ashei Reade

WEI Ji-guang, YU Hong,ZHANG Xiao-na,JIANG Yan-qin,ZENG Qi-long
(Institute of Botany, Jiangsu Province and Chinese Academy of Sciences,Jiangsu Province Key Laboratory for Plant Ex-situ Conservation,
Nanjing,Jiangsu 210014)

Abstract; With 12-year old Vaccinium ashei Reade cultivar ‘Gardenblue’ as materials, the effect of growth regulator of 5-
aminolevulinic acid (ALA) on photosynthetic capacity, berry size,yield and fruit quality were studied. The results showed
that the most effective levels of ALA for promoting photosynthetic capacity and yield were 300 mg/L. Application of 300
mg/L ALA resulted in the increase of chlorophyll content index, net photosynthetic rate, stomatal conductance,
transpiration rate by 4. 5% ,19. 8%,19. 4% and 19. 5%5 , respectively compared with control. An increase of 0. 7% in the
maximal photochemical efficiency of PSII (Fu/Fm) and 10.9% in the effective quantum yield of PSII [Y (II)] in
comparison with control was registered with the treatment of 300 mg/L ALA. The increase in longitudinal diameter,fruit
diameter, fruit weight and total yield per plant with 300 mg/L ALA was 3.0%,3.3%,8.3% and 8.1%7, respectively
compared with control. Appropriate exogenous ALA increased soluble sugar content, but decreased fruit titratable acid
content, The decrease in fruit vitamin C content mainly caused by enlargement of berry. Low and high level ALA-treated
plants accumulated higher fruit total phenolic and total flavonoids content. These results suggested that adequate
exogenous ALA application improved yield of Vaccinium ashei Reade mainly through increasing photosynthetic capacity
and berry size. Several quality parameters also improved by appropriate exogenous ALA application.

Key words:; 5-aminolevulinic acid;Vaccinium ashei Reade;photosynthesis;yield;fruit; size; quality;index
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