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Effect of 5-aminolevulinic Acid (ALA) on Leaf Photosynthesis

and Fruit Quality of Crimson Seedless Grapevine
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832000, China)

Abstract:In greenhouse, with cultivation Eurasian grape variety of Crimson Seedless as experimental mate-
rials, we sprayed the different concentrations (50,100 and 150 mg * L™ ') of 5-aminolevulinic acid (ALA)
on the leave and grape clusters in the stage of fruit enlargement and initial maturity, to investigate the
effects of ALA treatment on grape leaf photosynthetic characteristics and fruit coloration and fruit quality.
The results showed that: (1) after treated with different doses of ALA, grape leaf intercellular CO, con-
centration (C;), stomatal conductance (G,), transpiration rate (T,) and net photosynthetic rate (P,) had
increased in different degrees, and 100 mg « L' ALA had the best performance; (2) 50~150 mg « L™
ALA treatment significantly increased the grape anthocyanin, chlorophyll and carotenoid contents; soluble
sugar content of fruit was significantly higher than that of control, and the titratable acid content was low-

er than that of the control; (3) 100 and 150 mg * L' treatments can significantly improve the fruit maturi-
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ty and fruit coloring parameters, and color index (CIRG) agreement was in good agreement with the accu-

mulation of anthocyanins. It was found that spraying suitable concentration (100 mg « L. ') of ALA dur-

ing grape fruit enlargement and initial maturity stage can effectively improve leaf photosynthetic perform-

ance, and promote fruit coloring, and significantly improve fruit appearance, color and fruit quality.
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Wit 5 T 7 %o fif £ A 2 R S B OR A R e,
i g 8 SR S AU v o RN g SR SR R )T R IR AR
AR 0 G U Y R) L, T i A A 2 A 1) 0
D, R B IR (B 7R B A A 7 T A
TEAE — LU 2 R A G IR ) ) . v e AR G R
(Crimson Seedless) . | 44 5a A& A= ToA% I L 4L To#% .
o A T A A 2 i B SR BRI R . 32 S AP AR 1 A R 3
9 HEE B I AE 2, 5 F 7 AR B 3 i K
EHAEGKEEOARISE ., ME AT EME
A0 H g5 FAL & O B AR 2 R 9 A
B PRS0 AU R Y ) O A 2R S R R S
i JOT 2 28 R ST 38 VA5 S5 A E A e (R,

5-% # 2, Bk TN B8 (5-aminolevulinic acid, ALA)
YRR B AR S A R 9 R R A AE 1 — b 2R BIE E
JBT o 2 BT A A AR Al A ) (M2 R DA R 4
AR BRI R ) AW A B — A B AT
TR R AE K E B — R i A
Yrloe . AHOC AP I 06 8 B L o RS i R R Y ALA
S PRRE S 0 B A ) M RO G ROCR R R A
K, 085 P v . B OB IR E Bt A o
ALA b5 FiMm g 2 S Bitem, B
e A SR S 7 M A I B A .
A5 HE L ALA 534 R IR A8 R G R
REVIM K ALA A FREEGE 15 AL R G B ¢ 3
R 238 AR AR R & 2 W 3 T IR SRSt o
B, B RS I T R A U Y R &
O OMTNRBIEE RSB S RLE AR E BT
Z o HACTE R A A 2R S0 R S B 41 SR 2T B
eV NG RN o 8 S R SRR N S Vi A o £ 50 < )
BIAHANE R e B ALA IS0 IE A R, 458 &
BALA A FRAALAR 2R e A 0 5 R LR, ik
REAS T R SR BT & o, HEMTHED ALA 25 7 R 52
AT B B R 35 X B R A 8 R AT 3R LAk
HAREERT . ALA{RERLEH Z4 MR
A KERE.HAE#X ALA 2@ 6 Ry
JOT 1) 8 4 SF 5 ) SR S A RO 1Y B 5 o A D
B, ABLES DL H TR AR WA 4 5 R v B 2R G
1 e A RE WF 98 AN [A) o 6 ok B2 ALA 4 B XS

7 R S 2 RO BOR O AR B AR AR AR 1 26 R BT
AR ALA X 7oA PERE B9 AE FIROR . ALA £
R A AT N AR B RS AR A
R b
1.1 #Rl5aE

I T 2017 4F 5 H A A0 Al B 27 B 5% B
1 5 I 5 9T % 91 5 Wl A L R 3 T M P 1 3 4F
A KN 6 25 15 v B AR G A% . A R K T iE &
WIS 3  BRATIE 0.5 m X 3.5 m, ZR PG AT 1) , i 2
SRR I 5] — B, B A W A . TR
g RIA 6 H 15 H) KAG# 6 A 25 H) B H
K SARIN 67 28K B VAT RE AL 174 6 2 A PR L bR BE B E R
N5 B SR K RIS o v R R A T R
S5 SRRy e it HE AL AR, 430 50,100 AT 150
mg « L8 ALA W T 49 H 4% 06 58 )it 4 %5 b 10 i
F K AR DA K WA S 0 R DA e i — IR AL 3
ZHE AR 1R BCREEAE 1K, B 2 RS
B ILIURE 5 R, IBURE B IR BL DA 25 Ab BRAR AR | R 4%
3HEAR PR A 3 IRELE . HEMRER NS
b P LR [ BE ML R B 10 k7K SA— R 5L, R BUR
BN BV CABCR T T — 80 AR vk AR I AE .
TAEE RO 0I5 5 T 4 45 Ak PR AR 0] 52 46 =
JFH 7000 7 7 2 SR S A 4 T A SR A
1.2 MEHRRAZE
1.2.1 MREXEEEER HHALEESES T
AR (S 45 d KB/ S SC 4, A
Bem,6 J1 25 H O R SE B (I 43 S kAR #R
W B a4, 7 A 30 HD HEAT I E L 45 4b Bk
BT AR AR AR it 2E T A B B 0 0 3k B — I
KT 10:00~18:00 &% 2 h & 1 K. &R Btk
W 3 it A 3 k. W Rk A I i Ak sg e
Li-6400 fi 4% X0 G VE TN & R 50 I 2 46 brf 45 25
Ak PR A AR E] CO, ¥ (G, pmol » mol ') K
LSE (G, ,mmol » m % « s ') Z&EH K (T, , mmol -
m s D EDEEHEP, pmol e m Y e s,
1.2.2 RImBREkBEFERR RLEEHEREM
NC-9801 F-4F 0 22 1+ W i . 75 S 52 L 2 0] 4% 4k 7



3 4] RS LA AN ALA X T8 5 2R IG5 RO R R S B 5 495

A AL B 15 K B8 5] — B0 SR80, e
AN SRS AR A TR 1 AR A . AT R 5 B S
(L) B4y Ca* b ), [ i 45 21 (5 3% 1 F
(CHEEMD) Rl L .C7  h R A R
T EHE CIRG, ER 3k, Hrip,C" HBKER
SR THT €6 8 76 s L 5 €0 00 R R G 5 i 2 L S 2R
# CIRG By K/NER R FE S Hh W4 2, Bl CIRG <<
2 BRI KEGA .2 < CIRG << 4 FEI HBL 6,4
< CIRG << 5 £H RLr{h,5 < CIRG << 6 £ K
WL, ,CIRG> 6 FIH ik Bl

1.2.3 SRR RIS i R
i L £5, 3, AT A2 R A R iy e SR NaOH %
SN,

BT R GBI E SR TSR Wik
IENTUASCHE . 25 Ak 53 57 Bk HUR R VR 1) A 4 R R
1 g BYRRIEATINA 10 mL 1% 25 8- B i . 32 C
TR AR PRI 4 h DL b 3 U8 DB WO AE T B PR
W, FHSAN 5 66 EE T 43 I 7E 553 nm Al 600 nm
A 0 53 45 IO 1 WG ABL Disss A1 Do » 4675 1 5 1 =
Dsss — Dioo o Z{HAFHE N 0. 01 & LA — 4N BA; (U)
AEET . R 3 G BCFE.

REMGRSENE RS RO E S HE
A AR R IR LB . 45 Ak B3 51 AR
BB ek A 45 R 0. 2 g BYREIR AT A 10 mL P 2,
BRI, #E G 251 T IR 24 h RS LA
s OB R 43 0] FH 58 A 43 6 06 BE I 5 7E 663 nm,
645 nm.440 nm KA OLEEE . ER 3 K.

1.3 HiESH

K JH Microsoft Excel 2007 4 E47 804 0 47

FH SPSS 19. 0 #4647 77 22 43 Hr » FIH Origin 9 3k

-+ 0mg-+ L™
160 1

~ 140} A

120 ¢

LR
2

/E“
G/(hmol*m™>«s

(o
S
T

e
(=)
T

40 L : : : :
10:00 12:00 14:00 16:00 18:00
i+ i) Time of a day

—-50mg - L™

frez
2 4SR5

2.1 FAERERE ALA BN EHEHH LEIER
H 25 45 M B M

2.1.1 SIABE YW UOK R A AR 1 E
BEIE I R AAL A  RAL R (GO B R /ANVE
A e AN, B’ Bon, £ 4N ALA
A BRANN FRA A 0 R G, 7E 16 2V R B Y 2 BE A
[F] 7 T v - o - P e - PR AR ARORL M H AR fh il £k . I
BT G AE 12:00 11600 435135 31 % 55 1%
IR R 0, T 14:00 SR Fe AR AE B A 4 it
G, TEWIRT ] H AR fh ik R v, 3 P B ALA b3y
BERH X A AN [ B2 B A 14 n L IR L 100 mg » L
) ALA ib 3R b, H G 5 @ 12:00 Al
16:00 A Fb o4 B840 591 i 25 w5 Hh 16, 8 20 R 15, 400, 1
P o ) e i BRI 3 19, 196 R 20. 9% (P<<
0. 05) 5 [R]F » A 5 309 1R) b A 2 B, 4% A B8R BE I e
G, BRI A s 20 B 0 K F s

2.1.2 MEZSUBEKE KHEKRE ALA &
P ) I M TR) CO, ¥ BE (C) 75 1R 2430 A i 23
1 H A Ak a3 5 1 G, AR e BUA R B, 2 522 00 il 26
(F2), Hr, ALA 435w & 5 G ¥
TAE NN BR L [ RE DL 100 mg/L i ALA 4b FRAKCR
5,50 1 150 mg/L ALA &b B3k 5 5 55 T Xt A,
(L i 13 4 AR T BE 5 A B VR R AR I ()OS
M4 56, 4 ALA AbFERIST &R 40 A G #4946 1200
I8 F R, BEEE 50,100 F1 150 mg « L' ALA ib3
MR G eGR4 5 EE X BB i T 6. 3%6.11. 4%
6.5 %0 s 78 BLRY 43 et B 3. 596 .14, 9 %6 I

—4-100mg+L™" -0-150mg-L"

7071

AL
-2, Sﬂ)
g 3
o]

sy
(=]

G,/(vmol * m
(o8]
(e

10:00 12:00 14:00 16:00 18:00
i+ 1] Time of a day

BT ALA LR 4 %5 b 2 CA) RS (B it i SAL S (GO Y21k

Fig. 1

The leaf stomatal conductance(G,)of Crimson Seedless grape at veraison

(A) and maturity (B) stages with ALA treatment
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Fig. 2

The leaf intercellular CO, conductance(C;)of Crimson Seedless grape at veraison (A)

and maturity (B) stages with ALA treatment
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Fig. 3 The leaf transpiration rate(T,)of Crimson Seedless grape at veraison (A) and maturity

(B) stages with ALA treatment
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