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Effects of Amino Acid Fertilizer on Photosynthetic
Physiology and Fruit Quality of Apple

TIAN Shimin"?, WANG Lu"?, YUAN Jiawei'*,ZHANG Jian"*, LIANG Zhejun"*,ZHANG Jiancheng"*
(1.Institute of Cotton, Shanxi Agricultural University, Yuncheng 044000, China; 2.Key Laboratory of

Fruit Germplasm Resources Creation and Application, Yuncheng 044000, China)

Abstract: In this study, Yanfu 6 apple was used as the test material, the effects of different dilution times(50, 100, 200,
300, 400, and 500 times) on photosynthetic physiology and fruit quality of apple were studied by spraying amino acid fertilizer
on leaf surface, taking water treatment as the control, in order to provide technical reference for application of amino acid foliar
spraying technology in apple production. The results showed that compared with CK, the net photosynthetic rate, intercellular
CO, concentration, stomatal conductance, and water use efficiency were improved after amino acid spraying treatment, while
the transpiration rate was decreased. SPAD value, 100-leaf weight, and specific leaf weight were increased. Single fruit
weight, longitudinal diameter, and transverse diameter were increased, fruit shape index showed no trend change. Fruit
hardness, soluble solid content, solid acid ratio, and ascorbic acid content were increased, titratable acid content was
decreased. The correlation analysis showed that single fruit weight was positively correlated with intercellular CO,
concentration and water use efficiency. Fruit hardness was positively correlated with intercellular CO, concentration, water use
efficiency, and 100-leaf weight, and negatively correlated with transpiration rate. Soluble solid was positively correlated with

100-leaf weight. There was a negative correlation between titratable acid content and SPAD value and 100-leaf weight. Solid
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acid ratio was positively correlated with SPAD value and 100-leaf weight. There was a positive correlation between ascorbic

acid content and net photosynthetic rate. By the method of membership function value analysis, the optimal amino acid dilution

ratio screened was 300 times. In conclusion, leaf spraying of amino acid fertilizer could effectively improve the photosynthetic

physiological level and fruit quality of apple trees, among which the concentration of amino acid fertilizer diluted by 300 times

had the best performance.

Keywords: apple; amino acid fertilizer; correlation analysis; membership function method; photosynthetic physiology; fruit

quality
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Tab.1 Statistics of photosynthetic parameters of Yanfu 6 apple under different concentrations of

amino acid fertilizer sprayed on leaf surface

AEBE Treatment  Pn/(pmol/(m®s)) Ci/(pmol/mol)

Tr/(mmol/(m?:s))  Gs/(mol/(m*+s)) WUE/(pmol/(m*:s))

CK 12.8040.30¢ 203.00=3.00c¢
T1 13.43+2.57bc 254.33+35.01ab
T2 13.7740.47bc 258.67+28.74a
T3 13.5043.02bc 230.00£28.61abc
T4 15.8042.37a 219.00£14.10be
TS5 13.75£0.83bc 221.33£8.73abc
T6 13.29+2.02bc 210.67+£13.05¢

4.7840.04a 0.16£0.01a 2.68+£0.07b
3.47+0.45d 0.19+0.04a 3.95+1.13a
3.85+£0.29cd 0.19:£0.01a 3.58+£0.17ab
3.80£0.32cd 0.19£0.01a 3.53£0.50ab
4.59+0.29ab 0.19£0.01a 3.43+0.41ab
4.37+0.39abc 0.1740.02a 3.154-0.09ab

4.11£0.59bc 0.15£0.03a 3.25:£0.36ab

TE < [ 90 B0l J5 AN ) /N S B e 7R b B ) 22 S 1 35 (P<C0.05) o K 2—4 ],

Note: Different lowercase letters in the same column meant significant difference among treatments at 0.05 level. The same as Tab.2-4.
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Tab.2 Statistics of leaf physiological and phenotypic parameters of Yanfu 6 apple under different

concentrations of amino acid fertilizer sprayed on leaf surface

s SPADffl  EWFEE/g  HUE/(g/em®) | 4 SPADffl  WUEAt/g  IL0FE/(g/em)
Treatment SPAD value 100-1eaf weight  Specific leaf weight || Treatment SPAD value 100-leaf weight  Specific leaf weight
CK 51.17£2.09d 67.16+£2.82d  0.043 040.000 5d T4 62.77£6.61bc  82.10+2.07b  0.071 640.001 6a
T1 60.20£4.53¢ 82.96£2.71b  0.0432+0.016 7d T5 57.50£2.77cd  77.02£1.37¢  0.052 8£0.008 Ocd
T2 71.17£2.85ab  82.184+0.97b  0.057 4£0.000 6bc T6 55.10£6.84cd  74.8442.01c  0.050 8£0.000 8cd
T3 77.50£5.49a 90.01+1.64a  0.067 840.002 Oab
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Tab.3 Statistics of fruit external quality index of Yanfu 6 apple under different concentrations of

amino acid fertilizer sprayed on leaf surface

qb ' qﬁ%ﬁﬁﬁ/g . S'T%i”é}}\ﬁé/mm 'S'T‘%"‘)Z*ﬁ?é/m.m %ﬁﬁ%‘é?ﬂ(
Single fruit weight Fruit longitudinal diameter Fruit transverse diameter Fruit shape index
CK 270.20+13.61a 70.3544.15a 86.6841.79a 0.81240.058a
T1 296.00432.32a 72.6741.93a 91.39+6.65a 0.798+40.060a
T2 300.47+£20.65a 73.294+5.21a 89.77+1.13a 0.816+0.055a
T3 284.10£19.59a 72.5643.09a 90.91+0.25a 0.798+0.030a
T4 285.39+24.48a 72.1143.45a 87.8543.14a 0.82140.036a
T5 279.3842.65a 71.6943.29a 87.60+1.13a 0.818+0.036a
T6 275.53411.30a 71.1646.37a 87.0945.17a 0.81740.045a
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Tab.4 Statistics of internal quality index of Yanfu 6 apple under different concentrations of

amino acid fertilizer sprayed on leaf surface

Ak 7 g /(N/em?) AL PESE A A E R R 7R L LR MR 75 4/ (mg/100 g)
Treatment Fruit hardness Soluble solid content  Titratable acid content ~ Solid acid ratio content Ve content

CK 52.74+4.82a 12.9341.61b 0.25+0.16a 51.73+5.07d 1.4740.23c

T1 55.2:£6.53a 14.1041.01ab 0.23£0.07ab 61.75£8.75cd 1.7440.14b

T2 54.84£8.01a 14.8340.45a 0.20£0.07abc 74.17£5.53¢ 1.7840.13b

T3 54.8+4.36a 14.534-1.06ab 0.14+0.03d 106.344-18.86a 1.5940.07b

T4 53.6t4.14a 14.624-0.64ab 0.17£0.01c 87.72£12.03b 2.14+£0.26a

T5 53.5£7.27a 14.304-1.64ab 0.2240.11ab 64.03£8.72cd 1.734+0.24b

T6 53.9+£4.62a 14.004-0.30ab 0.24=£0.05ab 59.15+12.23cd 1.5240.18bc
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(P<<0.05) , 5 #f £ 2 B W 2 1E AH ¢ (P<<0.01) 5
SPAD A 5 Al i 2 R 7 1 52 b 25 11U AH ¢ (P<<0.05) ,
5 1 R L 5L 3 IR A 56 (P<C0.05) 5 & M it 5 A
JE R R R L 5 3 OE A G (P<<
0.05) , 5 Al 2 R & & &2 1.3 fAH OC (P<C0.05) .
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Tab.5 Correlation analysis of photosynthetic indexes, leaf related indexes and fruit quality of Yanfu 6 apple

under different concentrations of amino acid fertilizer sprayed on leaf surface

e — = -
Iiddt]; Pn ¢ Tr s WUE S;iﬁ%ﬁe 100?121Evig11t Specifffii;ﬁ;)veight

ML Single fruit weight  0.263 0.971"  -0.721 0.754 0.857° 0.566 0.662 0.032

BB A5%0  Fruit shape index 0.444 -0.395 0.688 -0.407  -0.486 -0.417 -0.477 -0.278

ffiFf  Fruit hardness -0.022 0.870°  -0.968" 0.616 0.932" 0.594 0.807" 0.075

AL PR EE ) i 0.591 0.605 -0.468 0.622 0.689 0.630 0.815 0.259

Soluble solids content

A o TR A -0.536 -0.226 0.199 -0.719  -0.394 -0.852" -0.838" -0.722

Titratable acid content

[H 2t Solid acid ratio 0.477 0.209 -0.239 0.683 0.401 0.849° 0.846" 0.707

VUM AR & Ve content 0.952™" 0.282 0.081 0.583 0.418 0.217 0.405 0.537

RN AE P<<0.05 By 7K 1 b 3 AE OC s +* 3R R AE P<<0.01 (7K P AR b A G

Note: * indicated a significant association at the P<C0.05 level; and ** indicated an extremely significant association at the P<C0.01 level.
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Tab.6 Comprehensive evaluation of fresh food quality of apple under different concentrations of

amino acid fertilizer sprayed on leaf surface

b3 R RIEfE T iz MAEE IR Y TTEE RS R SRR L [EREE iR
i Single fruit Fruit shape in-  Fruit hard-  Soluble solid con-  Titratable acid ~ Solid acid o Composite
Treatment . . Ve content .

weight dex ness tent content ratio index
CK 0.000 0.620 0.000 0.000 0.000 0.000 0.000 0.089
T1 0.852 0.000 1.000 0.614 0.191 0.183 0.407 0.464
T2 1.000 0.791 0.850 1.000 0.441 0.411 0.469 0.709
T3 0.459 0.017 0.850 0.842 1.000 1.000 0.185 0.622
T4 0.502 1.000 0.333 0.888 0.735 0.659 1.000 0.731
T5 0.303 0.880 0.293 0.719 0.235 0.225 0.383 0.434
T6 0.176 0.808 0.483 0.561 0.118 0.136 0.074 0.337
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