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Abstract: In order to confirm suitable nitrogen application amount of different cultivars of Vaccinium
ashei Reade during seedling period, taking tissue culture seedlings of early-maturing cultivar * Alapha’ ,
middle-maturing cultivar ‘ Gardenblue’ and late-maturing cultivar ‘ Baldwin’ of V. ashei as experimental
materials, effects of different nitrogen concentrations (0, 1, 2 and 4 mmol + L") on seedling growth,
total nitrogen content in root and leaf and photosynthetic physiological characteristics of leaf were studied
by hydroponics. The results show that compared with the control (0 mmol + L™ nitrogen) , after treated
by 1, 2 and 4 mmol - L™" nitrogen, shoot dry weight per plant of three cultivars of V. ashei increases
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significantly, root/shoot ratio decreases significantly, but root dry weight per plant of cultivar
‘ Gardenblue’ is significantly higher than that of the control, that of other two cultivars has no significant
difference with that of the control. With enhancing of nitrogen concentrations in nutrient solution, total
nitrogen content in root of three cultivars of V. ashei and that in leaf of cultivar * Alapha’ increase
gradually, with the highest in 4 mmol + L™' nitrogen treatment; total nitrogen content in leaf of cultivar
‘Gardenblue’ and ‘ Baldwin’ appears the trend of firstly increasing and then decreasing, with the
highest in 2 mmol + L' nitrogen treatment; and total nitrogen content in root and leaf in all treatment
groups is significantly higher than that of the control. After treated by 1, 2 and 4 mmol + L™" nitrogen,
contents of chlorophyll @, chlorophyll b and total chlorophyll and the maximal photochemical efficiency of
PSIl (F./F,) of leaf of three cultivars of V. ashei all appear the trend of firstly increasing and then
decreasing, and are significantly higher than those of the control. Net photosynthetic rate (Pn) , stomatal
conductance (Gs), intercellular CO, concentration ( Ci) and transpiration rate (Tr) of leaf of cultivar
¢ Gardenblue’ in all treatment groups are significantly higher than those of the control. Pn value of leaf of
cultivar ‘Baldwin’ in 4 mmol - L™" nitrogen treatment is significantly lower than that of the control, its
Gs and Tr values in 2 mmol + ™' nitrogen treatment are significantly higher than those of the control, and
its Ci value has no significant difference with that of the control. Compared with the control, Pn value of
leaf of cultivar ‘ Alapha’ in 1 and 4 mmol - L™" nitrogen treatments increases significantly, its Gs value
increases significantly in 1 mmol + L' nitrogen treatment, and its Tr value does in 1 and 2 mmol » L'
nitrogen treatments, while its Ci value decreases significantly in 4 mmol - L™' nitrogen treatment. The
comprehensive analysis result shows that properly increasing nitrogen application can enhance stem growth
and improve photosynthetic performance of seedling of different cultivars of V. ashei, but don’ t have
obvious promotion of root growth. There is difference in nitrogen requirement among different cultivars of
V. ashei at vegetative growth stage, in which, cultivar ‘ Gardenblue’ is suitable for high nitrogen
environment, while applying a few amount of nitrogen fertilizer can promote growth of above-ground part
of seedling of cultivar ‘ Baldwin’ and ‘ Alapha’.

Key words: Vaccinium ashei Reade; nitrogen application amount; hydroponics; seedling growth;
photosynthetic characteristics; gas exchange parameter
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Table 1 Effect of different nitrogen concentrations on dry weight and

root/shoot ratio of seedlings of cultivar ‘ Gardenblue’, ‘Baldwin’
and ‘Alapha’ of Vaccinium ashei Reade (X+SD)V
ik R B 9 AR TR B
¥ /mmol - L~ Root dry weight per plant of different cultivars
Cone. of el R (g A E]Ey
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.25+0.01bAB  0.21+0.02aB 0.30+0. 04aA
1 0.29+0.01aB 0.1920.01aC 0.36+0.03aA
2 0.29+0.02aB 0.26+0.02aB 0.3420.02aA
4 0.29+0.01aA 0.22+0.06aA 0.47+0.24aA
Ak T R LB E 0 B
B /mmol - L) Shoot dry weight per plant of different cultivars
Cone. of il R R BTRLIA
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.41+0.03cB 0.46+0.04bB 0.65+0.05bA
1 1.42+0. 13bB 1.78+0.27aB 1.82+0. 13aA
2 1.39+0.11bB 1.30+0. 14aB 2.06+0.29aA
4 1.90+0.08aAB  1.62+0.53aB 2.06+0.34aA
Sk R I
¥ /mmol - L Root/shoot ratio of different cultivars
Cone. of i EURHGH SR
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.63+0. 06aA 0.46+0.02aB 0.46+0.03aB
1 0.21+0.02bA 0.11+0.01cB 0.20+0.01bAB
2 0.16+0.02bhB 0.20+0.02bA 0.17+0.02bB
4 0.15+0.00bA 0.14£0.01cA 0.25+0. 17bA

D[] 81 p A T 1 /N B R 3R O T Ak B ) 22 5 435 (P<0.05)
Different small letters in the same column indicate the significant
difference among different treatments ( P<0.05) ; [F47 AR B KL
FAREFRIRAR AP A 22 55 .3 (P<0. 05) Different capitals in the
same row indicate the significant difference among different cultivars

(P<0.05).
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Table 2 Effect of different nitrogen concentrations on total nitrogen

content in root and leaf of seedlings of cultivar ‘ Gardenblue’,
‘Baldwin’ and ‘ Alapha’ of Vaccinium ashei Reade (X+SD)"

ik R R i /g -

B /mmol + L~ Total nitrogen content in root of different cultivars
Cone. of R R TSI
nitrogen Gardenblue Baldwin Alapha
0(CK) 6.68+1.07cC 12.63+0.47cA  9.30+0.78dB
1 19.39+3.57bB  24.59+0.72bA  14.62+1.25¢C
2 22.66+5.66abA  29.24+1.83aA 24.41+2.96bA
4 28.37+0.90aA 29.35+3.35aA  31.12+1.43aA

ok R ) 8 o1 B -

B2 /mmol - L~ Total nitrogen content in leaf of different cultivars
Cone. of el i TR [EA ey
nitrogen Gardenblue Baldwin Alapha
0(CK) 2.66+0.75cA 3.86+0.93cA 4.09+0.48bA
1 11.10£0.74bA  11.52+1.12bA  10.72+0.47aA
2 12.63+0.33aB  14.34+0.39aA  10.76+0.55aC
4 12.38+0.72aA  12.41£0.17bA  11.50+0.50aA

1 [] B A TR 1 /N S 3 R R ] Ak ) 22 5 35 (P< 0. 05)
Different small letters in the same column indicate the significant
difference among different treatments ( P<0.05) ; [FfTH R KT
FHREFRIRAN[A] R 18] 22 5 3 (P<0.05) Different capitals in the
same row indicate the significant difference among different cultivars

(P<0.05).
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Table 3  Effect of different nitrogen concentrations on chlorophyll
content in leaf of seedlings of cultivar ‘ Gardenblue’ , ‘Baldwin’ and
“Alapha’ of Vaccinium ashei Reade (X+SD)"

p— R - o 2B /mg - ¢

B /mmol - L' Chlorophyll a content of different cultivars
Cone. of el R AR BRI
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.16+0.05bA 0.24+0. 10bA 0.25+0.04cA
1 0.72+0.02aA 0.68+0.08aA 0.68+0. 04bA
2 0.73+0.01aB 0.83+0.05aA 0.76+0.01aB
4 0.68+0.09aA 0.75+0. 10aA 0.76+0.04aA

ke A R E b it/ mg - ¢!

¥ /mmol + L~ Chlorophyll b content of different cultivars
Conc. of i 0 R B s
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.08+0.02bA 0.09+0. 04bA 0.10+0.03bA
1 0.27+0.01aA 0.19+0.03aB 0.23+0.02aA
2 0.26+0.02aA 0.24+0.01aA 0.25+0.01aA
4 0.24+0.04aA 0.21+0.04aA 0.23+0.03aA

Ak AT G B AR R S R /mg - g7

¥ /mmol + L! Total chlorophyll content of different cultivars
Cone. of i R [SENEIT
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.24+0.06bA 0.37+0. 11bA 0.32+0.03cA
1 0.99+0.03aA 0.88+0. 11aA 0.90+0. 06bA
2 0.99+0.03aA 1.07+0.55aA 1.01+0.01aA
4 0.92+0.03aA 0.96+0. 13aA 0.98+0.07abA

D] A1) p S TR 1 /N B R 3R S T A B ) 22 5 i 35 (P<0.05)
Different small letters in the same column indicate the significant
difference among different treatments ( P<0.05) ; [FATHR AR RE
FREFRARTR SRR ] 22 5 .35 (P<0.05) Different capitals in the
same row indicate the significant difference among different cultivars

(P<0.05).
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Table 4 Effect of different nitrogen concentrations on photosynthetic
and gas exchange parameters of leaf of cultivar ‘ Gardenblue’ ,
‘Baldwin’ and ‘ Alapha’ of Vaccinium ashei Reade (X+SD)"

Hk ANTR] A A 3R/ umol » m™? - 57!
B2 /mmol - 1! Net photosynthetic rate of different cultivars
Cone. of el i TR (TN
nitrogen Gardenblue Baldwin Alapha
0(CK) 2.69+0.69bB  4.36+0.67abA  3.05+0.30bB
1 5.19£0.25aA  3.35+0.34hC 4.16+0.29aB
2 5.31£0.13aA  4.81+0.30bA 3.13+0. 19bC
4 5.79+0.27aA  2.24+0.85cC 3.97+0.59aB
Ak AR AESFLSE/mmol + m™2 - s7!
B2 /mmol - 1! Stomatal conductance of different cultivars
Cone. of el i R [TEA e
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.06+0. 02bA 0.11£0.03bA  0.10£0.03bcA
1 0.17+0.02aA 0.10£0.02bB  0.14+0.02aAB
2 0.18+0.00aA 0.20£0.06aA  0.11x0.02abB
4 0.20+0.01aA 0.06+0.01bB  0.06+0.01¢B
o T A T O, VT ol - ol
B /mmol - L) Intercellular CO, concentration of different cultivars
Cone.of b i ERAER [GETE
nitrogen Gardenblue Baldwin Alapha
0(CK) 156.45+27. 12bA 182.35+41.38aA 198.56+14. 10aA
1 206.84+11.00aA 192.85+11.82aA 197.17+13.22aA
2 203.90+5.41aA  205.93+6.36aA 197.67+12.53aA
4 200.61+7.77aA  189.93+21.22aA 139.98+17.07bB
Hok IR SR B A I 3R /mmol + m ™« 57!
B /mmol - L' Transpiration rate of different cultivars
Conc. of pe Rl T
nitrogen Gardenblue Baldwin Alapha
0(CK) 1.87+0.73bA 3.16+0.65bA 2.85+0.62bA
1 6.26+0.98aA 4.32+0.60bA 5.99+1.44aA
2 6.71+0.33aAB  7.49+1.68aA 5.20+0.42aB
4 7.18+0.59aA 2.78+0.24bB 3.14+0.64bB

D[R B A AN TR /NS SRR R A (R AL SR R 25 7 3 (P <0.05)
Different small letters in the same column indicate the significant
difference among different treatments ( P<0.05) ; [FEAT R AR RE
FARFFRIRANR] AP R 22 57 8.2 (P<0. 05) Different capitals in the
same row indicate the significant difference among different cultivars
(P<0.05).
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Table 5 Effect of different nitrogen concentrations on the maximal
photochemical efficiency of PS I ( F,/F, ) of leaf of seedlings of

cultivar ‘ Gardenblue’ , ‘Baldwin’ and ‘ Alapha’ of Vaccinium ashei
Reade!!
Ak NG LT L] FV/F,,,{E
R /mmol - L-! F./F, value of different cultivars
Conc. of bel i BRI (g A el
nitrogen Gardenblue Baldwin Alapha
0(CK) 0.79+0.01bA  0.79+0.01bAB 0.76+0.02bB
1 0.82+0.00aA 0.82+0.01aA 0.81+0.01aA
2 0.83+0.00aA  0.82+0.01aA 0.81+0.01aA
4 0.82+0.01aA 0.81+0.01aA 0.80+0.01aA

R 9 R /5 5 R R AL B 2% 5 B % (P <0. 05)
Different small letters in the same column indicate the significant
difference among different treatments ( P<0.05) ; [R47HHAFE I KE
FARFRIR AR AP A 22 5 .3 (P<0. 05) Different capitals in the
same row indicate the significant difference among different cultivars

(P<0.05).
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EESGEEGT 12 mg * g_1 sZ21 2 14 mmol - LA Ab
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