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Abstract: [Objective] By exploring the effects of phosphate fertilization methods on growth and nutrient
uptake of Vaccinium spp., this study found out the suitable fertilization method for blueberry seedling
cultivation, and provided theoretical and practical basis for scientific fertilization of Vaccinium spp.
[Method] Two-year-old ‘Misty’ was taken as test object. By means of completely randomized design, we
set up four fertilization methods, including single fertilization (DF), linear fertilization (LF), average
fertilization (AF) and exponential fertilization (EF), whereas no fertilization provided as control (CK).
Employing principal component analysis, the best P fertilization method was comprehensively evaluated on

the basis of morphological indexes, physiological indexes of leaves and soil physicochemical properties
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compared with the control. [Result] The results showed that the length growth of basal branches, dry mass
of 100 leaves, leaf areas, the number of basal branches and crown width could be enhanced remarkably
under all the fertilization methods; the content of P, K, soluble sugar, soluble protein, phenols and
chlorophyll in leaves were also increased. The total nitrogen, total potassium, nitrate nitrogen, ammonium
nitrogen, available potassium and pH were lower than CK in the soil, whereas the total phosphorus, available
phosphorus, organic matters and EC were higher than CK. The effects of exponential fertilization were the
most obvious on the length of Vaccinium spp. basal branches, diameter of basal branches, dry mass of 100
leaves, leaf areas, number of basal branches, crown width, leaf K content, soluble protein content, phenols
content, chlorophyll content of leaves, and available potassium, organic matters and pH in the soil. Straight
fertilization was proved to be the best method for N content in the leaves than other treatments. Meanwhile,
the leaf phosphorus contents of exponential fertilization and average fertilization were more stable than other
treatments. [Conclusion] Altogether, the effects of different P fertilization methods on the growth of
Vaccinium spp. are as follows: EF > AF > DF > LF > CK. These data indicate that the fertilization

treatments can promote the growth of Vaccinium spp. and the most effective fertilization method is

exponential fertilization.
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Tab. 1 Different fertilization treatments

o ) AT 2 (g kD
Jite JE B[] Fertilizing mode/(g-tree” ')

Fertilizing time

CK DF LF AF EF

06—-15 0 30 2 6 3.83

07-10 0 0 4 6 4.69

08—-05 0 0 6 6 5.76

08-30 0 0 8 6 7.05

09-25 0 0 10 6 8.67
SR

Total fertilizing amount 30 30 30 30

7E: DF. —IRIERAL; LF. 2 E; AF. 356 A0; EF. FEEUGAL; CK.
AHtft. FIFl. Notes: DF, single fertilization; LF, linear fertilization;

AF, average fertilization; EF, exponential fertilization; CK, no
fertilization provided. The same below.
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Tab. 2 Effect of P fertilization methods on length and diameter growth of Vaccinium spp. basal branches
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A

i 2K B K B Branch length growth/cm

06-15%07-10 07-10%08-05 08-05%08-30 08-30%09-25 09-25%10-25 o 1
Treatment PSSR
From June 15 to From July 10 to From August 5 to From August 30 to From September 25 to Total erowth
July 10 August 5 August 30 September 25 October 25 grow
CK 3.07+0.34a 5.39 +0.46b 1.51+£0.18¢c 1.37+£0.15b 0.35+0.08a 11.69 £ 1.22¢
DF 3.43+£0.24a 7.96 + 0.48a 1.72 £0.16¢ 1.45+0.28b 0.38 + 0.06a 14.93 £ 1.21b
LF 3.26 £0.23a 6.70 = 0.68b 4.66 +0.32b 1.61 +0.19ab 0.49 £ 0.06a 16.72 = 1.48b
AF 3.38+0.51a 8.04 £0.73a 7.84£0.28a 1.63 £ 0.12ab 0.45+0.03a 2134+ 1.67a
EF 3.35+£0.63a 8.18 £0.69a 7.98 +£0.18a 2.10+0.27a 0.46 + 0.04a 22.06 + 1.81a
5 5% A0 B 35K & Branch diameter growth/mm
B 06-15%07-10 07-10%08-05 08-05%08-30 08-30%09-25 09-25%10-25 R
Treatment From June 15 to From July 10 to From August 5 to From August 30 to From September 25 to Tlout‘ala oﬁnth
July 10 August 5 August 30 September 25 October 25 grow
CK 0.74 +0.03a 1.25+0.04a 0.60 = 0.02a 0.18 =£0.05b 0.15+0.01b 2.91+0.15b
DF 0.72 +£0.02a 1.26 £ 0.06a 0.59+£0.01a 0.24 £ 0.02ab 0.20 + 0.06ab 3.01£0.17ab
LF 0.68 +0.03a 1.20+0.07a 0.51+0.01a 0.25 £ 0.04ab 0.21 +0.02ab 2.85+0.15b
AF 0.74 +0.03a 1.26 £ 0.04a 0.60 = 0.03a 0.33£0.03a 0.25+0.01a 3.19+0.14a
EF 0.76 = 0.02a 1.25+0.05a 0.62 +0.02a 0.37 £0.03a 0.26 +0.01a 3.27+0.13a

VE: RPN TFIME + bR, RAAR R REREECP<0.05. T, Notes: the data is average value + standard error, and values within

a column followed by different lowercase letters are significantly different (P < 0.05). The same below.
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Fig. 1 Effect of P fertilization methods on dry mass of 100 leaves, leaf area, crown width of Vaccinium spp. and

the number of Vaccinium spp. basal branch
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Fig. 2 Effects of P fertilization methods on N, P and K content of Vaccinium spp. leaf
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Fig. 3  Effects of P fertilization methods on soluble sugar, soluble protein, chlorophyll and total phenol content of Vaccinium spp. leaf
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Tab.3 Composite scores and ranking of various principal components on the growth

of Vaccinium spp. of P fertilization methods

BT 5y e
fib e The primary principal component (F1) The secondary principal component (F2) Composite (F)

Treatment 4> HE2, HE 4 > HE 4
Score Rank Score Rank Score Rank

CK —1.086 5 —1.245 4 - 1.119 5

DF —0.208 3 —0.143 3 —0.194 3

LF —0.734 4 1.542 1 —0.263 4

AF 0.700 2 0.064 2 0.569 2

EF 1.328 1 0.064 2 1.007 1

&4 BHEHEAARES T EEA R

Tab. 4 Effects of P fertilization methods on soil physical and chemical characters of Vaccinium spp.

WETE Test item

Ab s

Treatment

£t Ea gl B

Total Total Total Ammonium-

HER
Nitrate-
Ni(gkg') Plgkg) KAgkg') NAmgkg') NA(mgkg') PA(mgkg ') K/(mgkg"

HHLR

H R A Oreanic CERS S

Available  Available & pH EC/
matter/ -1
(gkg ") (mS-cm™)

CK 2.87+0.23a 1.66+1.56d 6.56+0.41a 11.85+£1.32a 176.20+6.33a 36.12+3.85b 436.80+10.22a 10.26+0.66d 6.43+0.22a  73.17+4.87d
DF 2.22+0.18c 10.47+1.03a 6.40+0.52ab  9.03+£1.06c 176.11+5.23a 40.10+4.36b 343.33+£8.65b 13.06+1.74b 6.27+0.11a  87.83+5.82¢c

LF 2.55+0.10b 7.85+0.86b 6.17+0.63bc  9.02+1.08c 156.42+8.96b 53.42+4.11a 326.27£7.77b 11.60+1.21c 5.93+0.31b 124.83+6.78b

AF 2.52+0.29b  6.07+0.55¢ 6.10+0.33c

9.71+0.85bc 135.04+8.36¢c 55.71+4.21a 325.48+12.23b 11.63+1.12¢ 5.79+0.27b 134.53£5.11a

EF 2.50+0.25b  6.03+0.74c 5.80+0.56d 10.88+0.65ab 158.45+9.38b 56.50+£3.55a 323.15+10.54b 14.44+1.19a 5.72+£0.19b 136.83+4.41a
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