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Effects of different fertilizers on phytosynthetic characteristics
and fruit quality of Yuguandongzaose(Ziziphusngzaoalit)
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(1.Hunan Environmental and Biological Polytechnic, Hengyang, Hunan 421005, China; 2.College of Horticulture and
Landscape, Hunan Agricultural University, Changsha 410128, China; 3.Meteorological Bureau of Hengnan County,
Hengnan, Hunan 421100, China; 4.Hunan Jiuyi Yuquan Science and Technology Industry Company, Hengyang, Hunan
421001, China)

Abstract: Yuquandongzao was used as material, four treatments, A (1.0 kg bio—bacterial agents(BBA) and 0.5kg S—based
compound fertilizer per tree), B(1.0 kg bio—bacterial manure(BBM) and 0.5 kg S—based compound fertilizer per tree), C( 0.5
kg BBA, 0.5 kg BBM and 0.5 kg S—based compound fertilizer per tree) and D(1.0 kg rot chicken manure (RCM) and 0.5 kg
S—based compound fertilizer per tree), were designed to study the effects of fertilizations on phytosynthetic characteristics
and fruit quality of Yuquandongzao. The results showed that the treatment B had the highest average Pn while the treatment
C had the lowest average Pn in growing seasons. The treatment B had the biggest single fruit weight of 17.09 g per fruit and
the highest yield of 14 025 kg per hectare. The fruits of treatment B had the highest content (10.34%) of reducing sugar and
soluble solids (22.8%). The fruits of treatment B had the highest ratio (41.25/89.58) of sugar (soluble solids) to acid. The
fruits of treatment D had the highest content (4.33 mg/g) of vitamin C. The fruits of treatment C had the highest content
titratable acid of 0.28%. The principal component analysis to integrated model of fruit quality showed that the fruits of
treatment B had the highest score of 1.824 6 and the best quality, while the fruits of treatment C had the lowest score of
—0.329 9 and the worst quality. The sequence of the yield and quality of the treatments were consistent with the sequence of
the quarterly average of the net photosynthetic rate in the growing season. According to the comprehensive results, the effect

of B treatment on improving the photosynthesis and fruit yield and quality of Yuquandongzao was the best.
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1 B 16.91 16.85 pmol/(m*s) 8 4
14.67 pmol/(m*s) 14:00 Pn 15.50 pmol/(m*s) B
12:00 6 4 Pn 10:00 12:00
12:00 B C 9 Pn 12:00 B
12:00—18:00 B C 16:00 16.59 pmol /(mz-s) A 14.80
2 7 4 Pn umol/(m*s) D 13.11 pumol/(m*-s)
8:00—10:00 C D 10:00
x1 TEESAEEREFTRMHSELESRFZMNATE
Table 1 Different fertilization treatments on diurnal variation of Pn in the leaves of Yuquandongzao
/(umol-(m*+s™))
08:00 10:00 12:00 14:00 16:00 18:00
5 A 647 9.89 1145 1043 840 3.84
B 843 10.37 13.60 14.67 9.26 4.65
C 7.12 9.49 12.79 1145 898 248
D 8.49 10.53 14.23 12.01 1093 327
6 A 5.00 12.54 16.57 11.93 10.32 297
B 446 12.11 1621 1246 12.59 430
C 3.84 11.82 1537 1145 11.70 271
D 449 12.19 16.41 13.13 11.89 3.79
7 A 7.89 14.98 16.57 12.67 11.56 9.03
B 7.05 1622 16.67 12.88 13.19 8.71
C 6.54 1691 14.87 1124 12.84 7.02
D 7.30 16.85 15.88 13.30 12.68 6.92
8 A 7.71 15.83 16.04 13.76 10.88 6.79
B 5.56 16.22 15.62 12.84 9.94 7.99
C 7.03 1449 14.85 1243 1022 5.82
D 7.69 1331 1627 12.50 11.75 698
9 A 873 14.80 13.51 9.78 10.79 6.82
B 8.17 16.59 13.18 828 9.52 6.18
C 7.54 13.58 10.60 8.12 9.98 6.07
D 7.61 13.12 9.51 9.03 9.71 8.14
2.1.2 kA CO v B A6 Hoh B
) B A CO, C CO,
B 0.035 4
D 2 2
mol/(m™s) C 0.019 9 mol/(m™s)
B CO
B ADC B :
B D A
F2 A EHEARALIE RS NE I FA CO, N Rz Y45 AE1E
Table 2 Response parameter of Pn to photosynthetially active radiation (PAR) in different fertilization treatments
/ / / / CO, / CO, / /
(umol(m?s")  (umol(m?s™)) (mol'mol ™) (umolm>s"))  (umol'mol™) (umol'mol™)  (umol(m?s™))
A 90.20 1523.71 0.036 3 3.87 106.41 875.61 0.0210
B 65.06 1 540.75 0.0392 2.90 87.49 815.12 0.035 4
C 95.77 1357.41 0.034 3 3.38 99.74 884.88 0.0199
D 91.60 1424.05 0.0315 3.12 98.43 865.80 0.020 7
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2.2 FRIMABAIEN E R &A= BHGRAIE N 10.34% 22.8% D
V) V)
3 B 17.09 8.15% 20.8% C
g A 2 A
B 41.25  89.58 C D
8.43 ke 3 B D V-C 4.33 mg/g C
C B A B
#*3 TEEELETERNTEFRE
Table 3  Yield and fruit quality under different fertilization treatments
/g kg , % v-e
/(kg'hm™) /% 1% (mgg™)

(16.61£1.24)a (7.81£1.13)b (13 005+390)b

(15.74+£1.72)c (7.46£1.04)c (12 420+405)c
(16.14£1.58)b (7.58£0.97)c (12 615+330)c

o a0 w »

(9.90£0.24)b (21.540.8)b  (0.24+0.04)c  (4.17+0.10)b
(17.09+1.67)a (8.43+1.08)a (14 025+420)a (10.34+036)a (22.840.8)a (0.26£0.05)b (3.96:0.09)b
(9.08£02D)c (21.0£0.7)c  (0.2840.07)a  (4.14+0.11)a
(8.15£0.16)d (20.8£0.6)c (0.24+0.06)c  (4.33%0.11)a

(41.25+5.13)a (89.5849.73)a
(39.77+4.22)a (87.69+7.63)b
(32.4343.39)b (75.00+6.82)c
(33.96+3.35)b (86.67+7.05)b
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Table 4 The eigenvectors of six characters of Yuguandongzao

fruit quality by principal component analysis

A A

0.937 585 —0.266 738

0.931 228 -0.222 026

0.900 706 0.366 470

vV-C -0.800 361 0.594 241
-0.134 849 -0.990 547

0.589 394 0.795 390

3.563 668 2.221 695

1% 59.39 37.02

1% 59.39 96.41

24 TREHLERIBRSFATREHXR
5
V-C

®5 RIMREEB/PEFAERFTHFHIXR
Table 5 The relationship between fruit quality comprehensive

score and Pn

A B C D
10.60 10.93 9.98 10.50

5 8.41 10.17 8.72 9.91
6 9.89 10.35 9.48 10.32
7 12.12 12.45 11.57 12.16
8 11.84 11.36 10.81 11.22
9 10.74 10.32 9.31 9.52
1.7020 1.8246 —-0.3299 0.3766
3 %Hit
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