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Effects of Exogenous 5-aminolevulinic Acid on the
Growth and Fruit Quality of Kiwi
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Abstract: [ Purpose ] To study the effects of exogenous 5-aminolevulinic acid (ALA) on the veget-
ative growth and fruit quality of kiwi, and to provide a support for kiwi fruit production and quality
improvement. [ Methods ] Using kiwi cultivar Cuiyu material, foliar spraying of exogenous ALA at
the mass concentration of 10-50 mg/L every 20 days from the beginning of flowering to the fruit ex-
pansion period, three times in total, chlorophyll content (SPAD), net photosynthetic rate, leaf area,
leaf thickness, stem thickness, vitamin C content, single fruit weight, soluble solid content, and titrat-
able acid content were measured. [ Results] ALA with the mass concentration of 10-40 mg/L
could improve the indexes value of the growth and quality tested in kiwi at different degrees.
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Except leaf length, kiwi treated by 30 mg/L ALA obtained the best results for all other indexes.
Compared with the control, chlorophyll content increased by 6.59% (fruit expansion period), net pho-

tosynthetic rate increased by 40.52%, vitamin C content increased by 25.00%, single fruit weight

increased by 13.66%, soluble solid increased by 13.03%, and solid-acid ratio increased by 5.15%.

[ Conclusion ] Foliar spraying exogenous ALA with appropriate mass concentration at the begin-

ning of flowering to the fruit expansion period can improve plant growth and fruit quality of kiwi.

Keywords: 5-aminolevulinic acid; kiwi; growth and development; fruit quality
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AREEF 20194F 4 H2 H—9 H 15 HEER
A BT T B RS R R B AR A PR A
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BEAE I TR ALA 30 d 5, B EE %
SHE, BEREEE 6 DHTAER SR, RS R RO AL
SRHETY 173 Ab o HZEHL
1.3.3  JLS o (Rl e

LT 9H 14 HRIL, BNEHEER R
TORAH 40 MRS, MHIBREEE, FFRXE
AT, BEPLIMER 20 A4S SC R RS20 R
Wi, Horr, HBFRP e R e, by
R RS AR RS, SR SR SRR 1)
FLME TR R IE 85, ] PAL-FRE AP 6A0m
ENEPERIE Y &, NaOH {22 2 g v]

WEMR &, H 2,6- G He By 2 2 E A
ZCHE,

1.4 ¥IESH+ 590

K H Excel 2010 22 HE o, B0ds R H<F34
H+hrifE 2" ; F DPS 9.05 #4777 224047,
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Note: The different lowercase letters indicate the significant difference
(P<0.05).

1 MERE ALA SRR AL SRS

Fig. 1 Effects of foliar spraying ALA on the

photosynthesis of kiwi leaves

2.1.2 XA AR R
A 1 RA . S ALA R A,
BRAGEAIe () 1 S R 8 A 2 B S BG n J5 AR )
B, TE VR EE 30 mg/L i A 3 5 A3 40 BRI
H 5% REAH LL3S M 40.52%
2.2 MR ALA GPRRERRE 75 A K
S 1Al 2. BEE ALA J0 Mk 3 1 35
Bk b4 mhvE AR 2R DL R R
JE 5 5 S FEAR A R g, ForhkgE L
UL b R R RIZEAH I 7E 30 mg/L A ik Bl K fH

=1 MEBHE ALA XEREHEE . FTE9S2IE

Tab. 1 Effects of foliar spraying ALA on the stem and leaf of kiwi

ALAJF B /(mg L) m/em 58 /cm i em? I JEL B /mm ZH/em

ALA mass concentration leaf length leaf width leaf area leaf thickness stem thickness
CK 7.8140.53 be 9.98+0.89 be 64.73+30.08 a 0.52+0.04 ¢ 0.49+0.06 d
10 7.90+0.95 abe 10.06+0.68 be 65.74+30.39 a 0.52+0.04 ¢ 0.52+0.07 cd
20 8.53+1.08 a 10.08+0.58 be 73.18+34.65 a 0.52+0.04 ¢ 0.59+0.11 ab
30 8.25+0.70 ab 10.91+0.92 a 73.98+35.04 a 0.58+0.05 a 0.63+0.06 a
40 7.89+0.95 abc 10.43+0.97 ab 70.62+34.66 a 0.55+0.05 b 0.55+0.03 be
50 7.28+0.51 ¢ 9.68+0.62 ¢ 58.39+26.29 a 0.51+0.03 ¢ 0.51£0.02 cd

H: RE/NGERFRRZERLE (P<0.05); FH.

Note: The different lowercase letters indicate the significant difference (P<0.05); the same as below.
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2.3 IFTEIE i ALA SEBRIEBE 5 S 5 5
2.3.1 X JESEAME & R

2 2 AT 10~50 mg/L ALA &b BE X Btk
RS SI A BALIRE J f 43 1| T BRI 4.43% . 7.32%

13.66%. 6.05% H13.89%, LA 30 mg/L ALA 4bFH
WOR B MOl BREEBEER SR LRI 48 %L
HI7E 30 mg/L ALA Ab PR A 3 i KA

2 MEME ALA JBRRMERILSME R R0
Tab. 2 Effects of foliar spraying ALA on the external quality of kiwi

ALAFUEIRE (mg L") LS8 o Y42/em fif2/cm ESiZiE

ALA mass concentration single fruit weight longitudinal diameter transverse diameter fruit shape index
CK 56.89+12.73 b 5.04+0.58 b 4.51+0.36 a 1.12+0.08 ab
10 59.41+12.04 ab 5.13+0.53 ab 4.57£0.35a 1.12+0.09 ab
20 61.05£11.09 ab 5.10+0.55 ab 4.62+0.30 a 1.10+0.09 be
30 64.66+9.17 a 5.33+0.47 a 4.58+0.26 a 1.16+0.09 a
40 60.33+7.48 ab 4.8840.33 b 4.62£0.29 a 1.06+0.09 ¢
50 59.10+£11.23 ab 5.02+0.57 b 4.49+0.28 a 1.104£0.10 ab

2.3.2 F B PLE T ) RE

H17¢ 3 I 30 A140 mg/L ALA 0B,
BRI S 1) [T 5 k43 31 L) B 2B 14 13.03%
F110.68% (P<0.05), #EA:2 C &t sl boxy i i

FHET 25.00% F1 18.23% (P<0.05); 50 mg/L ALA
ARFRSS , BRAERE IS4 R C i b IR i 2
FEAIK 31.82% (P<0.05), i BA /&5 0T &2 ok B 1) A1 IR
ALA X4EAE3R C rymifilVE B A

&3 MERE ALA XHRIRMER SEA7E f RV S2
Tab. 3  Effects of foliar spraying ALA on the fruit intrinsic quality of kiwi

ALAJREIRE/(mg- L)

ALA mass AL E A &R % TR ERR & /(2100 ) il A AR C R (mg 1008 ™)
concentration soluble solids content titratable acids content solid-acid ratio vitamin C content

CK 13.6440.89 be 1.00+0.01 ¢ 13.5940.40 ab 150.99421.27 ¢

10 14.51£0.92 abc 1.04+0.03 abc 14.02+£0.39 a 152.04+£16.64 ¢

20 14.7940.35 ab 1.05+0.01 abc 14.03£0.18 a 155.8346.15 be

30 15.42+1.14 a 1.08+0.01 a 14.29+0.08 a 188.74+6.53 a

40 15.10+2.36 a 1.06+0.05 ab 14.28+0.65 a 178.51+12.39 ab

50 13.42+0.67 ¢ 1.01£0.03 be 13.25+0.12 b 102.95+12.70 d
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ALA SHERRBERE T R A iSOG A VR T4
fe A BB BRI T .

ALA JEAHYI ML ZE N sh ) 21 R AW L
JLECHE AT, FUILEA XA BN LM,

T HIAVEAE AR A R B, A R AR PRI 5 R
B . IG5 B VR B 19 ALA AT AR A% Bk A B 9 2
Ko, T A R A R AR AR 1 2B K A
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