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Abstract: This study aimed to investigate the effects of three foliar fertilizers on the photosynthetic
characteristics, single fruit quality and yield of hawthorn, and provided references for foliar fertilization of
hawthorn. The photosynthetic rate, transpiration rate, intercellular CO, concentration, stomatal conductance
and single fruit weight of hawthorn treated with different concentrations of foliar fertilizer were measured.
The results showed that, under appropriate concentration fertilization treatment, the photosynthetic
rate, transpiration rate and stomatal conductance of hawthorn leaves increased significantly, while the
intercellular CO, concentration decreased. Specifically, fish protein peptide foliar fertilizer showed the
best performance, with a 57.22% and 57.51% increase in net photosynthetic rate and transpiration rate,

respectively. The intercellular CO, concentration was significantly reduced by the three foliar fertilizers.
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In addition, the single fruit weight of hawthorn increased significantly under fertilization treatments,

and the effect of fermented fulvic acid foliar fertilizer was the most significant, with the highest increase

rate of 68.49%. Foliar application of fertilizers increased significantly the content of Vc, titratable acid,

anthocyanins, and soluble solids in hawthorn fruits, and the effect of fermented fulvic acid foliar fertilizer

showing the best promoting effect.

Key words: hawthorn; humic acid; fulvic acid; fish protein peptide; leaf function; fruit quality
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Tab.1 Effects of three different foliar fertilizers on net photosynthetic rate and transpiration rate of hawthorn leaves

A} Fih 2k AL HEEE (mg/L ) HOLEHEZE [wmol/ (m*s) ] ZEME R [mmol/ (m*s) ]
R g 1 A CK 9.63 % 0.20¢ 3.10 £0.20d
0.5 10.63 % 0.20d 4.11 +0.20c
1 10.94 £ 0.30c 4.12 £ 0.06b
1.5 11.79 + 0.40b 434+0.01b
2 12.02 +0.30b 4.41£0.03¢
25 12.78 £0.20a 4.58 +0.03¢
R IR B TR P 1 S CK 11.53 £0.20d 7.00 +0.20d
0.5 12.63 0.20c 8.10 % 0.20c
1 12.95 +0.30c 8.12 % 0.06¢
1.5 13.90 + 0.60b 8.34%0.01b
2 14.03 +0.30b 8.40 % 0.03b
2.5 14.78 0.20a 8.58 +0.03a
R VNG T CK 9.72 +0.20d 4.50 +£0.30d
0.5 13.13 £0.20c 6.59 % 0.20c
1 13.44 £ 0.30c 6.62 % 0.06¢
1.5 14.39 + 0.60b 6.84%0.01b
2 14.51 +0.60b 6.85 % 0.02b
2.5 15.28 £ 0.20a 7.09 % 0.04a
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Tab.2 Effects of three different foliar fertilizers on stomatal conductance and intercellular CO, concentration of

hawthorn leaves

i SUIEN AL EE (mg/L)

LS [mmol/ (m*s) ]

JMalE) CO, #eJE [ wmol/ (m™s) ]

JE HEL PR - T IS CK
0.5
1
15
2
2.5

I 1 A CK
0.5

oA

=
B

b

<

i R i CK

0.08 £0.0020c
0.10+0.0100bc
0.11 £0.0100b
0.12 +0.0300ab
0.13 £0.0500a
0.14 £ 0.0030ab
0.09£0.0011e
0.11 £ 0.0005d
0.11£0.0013d
0.13£0.0016¢
0.13 £0.0026b
0.14 £0.0034a
0.08 £0.0200c
0.12 £0.0020bc
0.12 £0.0020bc
0.13 £0.0010ab
0.14 £0.0020a
0.14 £0.0020a

288.81 £0.70a
285.23 £ 0.80b
284.79 + 0.80b
282.89 £ 0.50c
282.23 £0.60cd
281.86 = 0.40d
293.38 £ 0.50a
286.76 + 0.40b
284.65 +0.20c
282.23 £0.40d
278.49 £ 0.30e
275.39 +0.20e
292.78 £ 1.11a
285.49 + 1.58ab
283.00 = 1.91b
281.98 +5.97¢
277.19 £ 8.49d
274.59+£9.61d
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Tab.3 Effects of three different foliar fertilizers on single fruit weight and yield of hawthorn

FEARL R FEARHEE (mg/L) FURTE (g) kR (kg) =g (%)
JE R P 1 A CK 7.15+0.01d 30.26 £ 0.30d —
0.5 8.63 % 0.09¢ 3221+ 1.10b 7.37
1 8.68 = 0.05¢ 32.11+0.80b 7.03
1.5 10.17 £ 0.05b 32.40 + 0.80b 8.00
2 10.24 +0.05b 36.91 +0.60a 23.03
2.5 1136 £ 0.03a 36.94 +0.50a 23.13
R B T v I CK 9.65+0.01d 30.57 £0.40d —
0.5 11.13 £0.09¢ 32.92 +0.70¢ 9.73
1 11.14 £ 0.09¢ 35.86 + 0.60b 19.53
1.5 13.67 +0.03b 35.93 +0.60b 19.76
2 13.98 +0.03b 38.99 £ 0.50a 29.96
2.5 16.26 £ 0.05a 39.01 +0.40a 30.03
RN T CK 9.45+0.0le 30.89 £ 0.80d —
0.5 10.63 +0.09d 34.11 % 0.70c 13.70
1 10.72 +0.09d 37.91 +0.50b 26.37
1.5 11.16 £ 0.03¢ 37.94 +0.60b 26.47
2 11.26 £ 0.01b 40.97 £0.50a 36.57
2.5 12.36 £ 0.03a 41.02 £0.60a 36.73
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FIFERE S M. k4 FTLAE Y, KB B E IR W
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Tab.4 Effects of three different foliar fertilizers on fruit quality of hawthorn

EARL R JEAEHREE (mg/L)  WITEYERDE (%) ARERR (%) Ve (mg/100g)  fEHHR (mg/gFW)
Je A P - v AT CK 3.85%0.40b 12.82 +0.14c 83.40 +0.30d 3.54+0.02¢
0.5 4.10 +0.16b 13.34%0.11c 85.33£0.10c 3.84%0.01d
1 430 +0.73b 14.66 % 0.10b 88.60 = 0.10b 4.25+0.03¢
1.5 4.45 +0.05ab 14.88 +0.05b 88.88  0.06b 4.66%0.01b
2 4.70 + 0.34ab 15.07 £ 0.90b 93.76 + 0.60a 4.75+0.01a
25 530+ 0.56a 15.90 £ 0.05a 94.08 +0.50a 4.78 +0.03a
R W BT JE R M T CK 6.07 =0.35b 14.24 £0.15d 92.72 % 0.20e 5.15£0.02¢
0.5 6.61£0.17b 15.66 + 0.42¢ 94.82 +0.09d 5.74+0.01d
1 6.71 +0.64ab 16.63 +0.05b 95.68 +0.05¢ 5.79%0.01c
1.5 6.98 % 0.09ab 16.88 +0.06b 95.90 0.07b 6.87%0.01b
2 8.68 + 0.56ab 18.79 + 0.06a 98.76 +0.07a 6.89 + 0.03b
25 8.76 £ 0.42a 18.90 + 0.06a 98.87 + 0.09a 7.260.03a
o 2R R g R CK 5.87%0.35b 14.12 £0.14d 91.72 +0.20e 5.07+0.0le
0.5 6.12%0.17b 15.45 0.39¢ 93.74 +0.08d 5.68+0.01d
1 6.35  0.74ab 16.58 +0.04b 94.23 +0.04c 5.74%0.01c
1.5 6.47 +0.09ab 16.77 £ 0.05b 94.16 % 0.06b 6.79%0.01b
2 6.72 + 0.34ab 18.75 £ 0.04a 97.65 £ 0.06a 6.82 +0.02b
2.5 7.32%0.61a 18.83 £0.05a 97.86 +0.08a 7.12 £ 0.03a
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