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Effects of nitrogen during seedling stage on growth and

development of strawberry

WAN Chunyan, L1 Jinfeng, HUO Hengzhi,CHEN Bingyi,
DI Huatao,CHEN Xueping, CHEN Cheng

(Zhenjiang Institute of Agricultural Sciences in Hilly Area of Jiangsu Province, Jurong »Jiangsu 212400,China)

Abstract: [Objective] This study investigated the effects of nitrogen fertilizer treatment during seed-

ling stage on growth and development of cultivated strawberry (Benihoppe). [Method] In the seedling rai-

sing period,different amounts of nitrogen fertilizer were uniformly mixed in the seedling substrate. A total

of 6 treatments with nitrogen fertilizer (N) application rates of 0,0. 025,0. 050,0. 100,0. 200 and 0. 250

g/plant were set up and expressed as CK,F1,F2,F3,F4 and F5,respectively. Plant morphology, petiole ni-

trate nitrogen content,phenological stages (budding date,full flowering date and beginning harvest date) ,

fruit quality (hardness and soluble solids content) and yield (early yield, mid-term yield and later yield) be-

fore and after planting were measured and analyzed. [Result] With the increase of nitrogen application,the
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flower bud differentiation rate of strawberry gradually decreased, the fresh and dry weights of plants
changed in the trend of increase,decrease and increase, and the fresh to dry ratio increased first and then
decreased. The seedling propagation coefficient and plant height of all nitrogen application treatments were
higher than those of CK. The rhizome diameter of F5 and F2 treatments were higher than that of CK. Com-
pared with CK,there was no significant difference in leaf length.leaf width, petiole length, plant height and
plant crown after planting in the production field. With the increase of nitrogen application rate,the nitrate
content in petioles increased significantly in August and September.and there was no significant change in
other months. In same treatments,nitrate content in petioles increased first and then decreased along with
time. Compared with CK,F1,F2 and F3 treatments had different degrees of advance in budding period,full
flowering period and start of ripening period, while F4 and F5 treatments had different degrees of delay in
budding period, full flowering period and start of ripening period. There was no significant difference in
fruit hardness and soluble solid content between different nitrogen treatments and CK. The average fruit
quality,early yield and total yield of each nitrogen application treatment were higher than those of CK with
the highest values in F3 treatment. [Conclusion) The application of nitrogen at seedling stage promoted the
growth of strawberry plants before planting and changed the phenological period of strawberry after plant-
ing. The nitrogen concentration of 0. 100 g/plant at seedling stage with the highest early yield, total yield
and income was suggested.
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Table 1 Effects of nitrogen treatment at strawberry seedling stage on growth morphology before colonization stage
ey = /0 e 2R 6 S/ v N B

fb LR/ % HH ?ﬁﬁl f‘ffbﬁﬂi/] +fﬁﬂil fif T 1 W em HR £/ em

Flower bud Seedlings (g« B H (g« H Fresh dry . . .
Treatment . L . . . . . Plant height Stem diameter

differentiation coefficient Fresh weight Dry weight ratio

CK 75.00 a 18.24 d 29.36 ¢ 8.08 b 3.63 e 8.88 ¢ 0.75 b

F1 66.67 b 23.24 ¢ 19. 85 d 5.17 e 3.84d 9.83 b 0.75 b

F2 60.00 ¢ 27.50 ab 34.23 b 7.15 ¢ 4.78 ¢ 8.25d 0.80 a

F3 37.50d 25.40 be 34.55 b 6.74 d 5.12 b 9.90 b 0.73 b

F4 25.00 e 30.00 a 20.91d 3.78 5.53 a 9.60 b 0.65 ¢

F5 15.00 f 27.20 ab 41.13 a 8.59 a 4.78 ¢ 13.00 a 0.83 a

T« R B ECHE 5 BR A TR /N g 3 R Ab B ) 22 5 8 3% (P<<0.05), T,

Note: Different small letters indicate significant difference at P<C0. 05. The same below.
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Table 2 Effects of nitrogen treatment at seedling stage on plant morphological indicators cm

FiF (8] pis: il RS i A i Wi

Time Treatment Leaf length Leaf width Petiole length Plant height Canopy

CK 9.00 a 8.10 a 10. 00 ab 14.10 b 33.30 ab

F1 8.80 a 7.90 a 10. 80 ab 13.20 b 31. 80 ab

MAE 11 H F2 9.10 a 7.70 a 11.70 a 18.30 a 34.30 ab
In November this year 3 8.60 a 8.00 a 9.00 b 13.50 b 30.30 b
F4 8.90 a 8.00 a 10. 40 ab 13.50 b 35.70 a

F5 8.80 a 7.90 a 10. 20 ab 15. 00 ab 32.50 ab

CK 7.30 a 6.10 a 8.90 a 10.20 a 39.90 ab

F1 7.00 a 5.80 a 8.40 a 10.40 a 41.00 ab

WH 1 H F2 7.60 a 5.90 a 10. 30 a 12.10 a 39.70 ab
In January next year F3 7.10 a 6.00 a 8.10 a 11.20 a 38.10 b
F4 7.30 a 6.00 a 9.70 a 10. 50 a 42.80 a

F5 7.30 a 5.80 a 9.20 a 12.40 a 39. 30 ab

CK 7.10 ab 5.70 a 8.20 a 12.50 a 29.60 a

F1 7.50 ab 5.80 a 8.50 a 13.80 a 30.90 a

WAE 3 A F2 7.40 ab 5.80 a 8.80 a 14.00 a 28.20 a
In March next year F3 7.80 a 6.00 a 8.50 a 13.80 a 31.00 a
F4 6.90 b 5.40 a 9.30 a 12.80 a 31.20 a

F5 7.70 a 5.80 a 9.60 a 14.40 a 32.80 a

i 3% 3 AL, 7E Y 4F 8 M9 H B A MY A A
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SRR LL FS b P v, 2 A A B 1.1~
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Table 3 Effects of nitrogen treatment at seedling stage on nitrate content in strawberry petioles mg/kg
s M4ESH L4E9 H 24E 10 H M4E 11 H MAE 12 WA 2 H WAE 3 H
In August In September In October In November In December In February In March
Treatment . . . R .
this year this year this year this year this year next year next year
CK 534.30 e 475.90 f 901. 00 2 110.00 ¢ 1 700. 00 abc 1973.30 a 1 300. 00 ab
F1 668.70 d 550. 80 e 2 355.30 a 4 340,00 a 1973.30 a 1 053.30 ¢ 733.30 ¢
F2 693.60 d 641.80 d 2139.80 b 3 380.00 b 1126.70 ¢ 1 266.70 be 980. 00 be
F3 831.50 ¢ 699. 90 ¢ 1 450. 20 e 3226.70 b 1 853. 30 ab 1 253. 30 be 980. 00 bc
F4 1023.30 b 744.70 b 1526.70d 2 126.70 ¢ 1 266.70 be 1 870. 00 ab 1 323.30 ab
F5 1133.00 a 817.70 a 1 900.10 ¢ 2 226.70 ¢ 1 253,30 be 1013.30 ¢ 1 530.00 a
2.3 HHRILEMESYENA RIRERSE  HIRE T 17,30 F 28 d;1i F4 1 F5 4b PP 50 B
R IR, Forp F5 (YRR A6 WA 4f 2 3 CK 43 il HER T
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Table 4 Effects of nitrogen treatment at seedling stage on

strawberry phenology
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Table 5 Effects of nitrogen treatment at seedling stage on strawberry fruit soluble sugar content %
b 412 J WAE 1 H WA 2 WAE 3 A WHE 4 H WA 5 J
In December In January In February In March In April In May
Treatment .
this year next year next year next year next year next year
CK 10.45 a 11.40 a 11.30 a 11.00 a 8.70 a 8.30 a
F1 11.10 a 11.80 a 11.50 a 10.40 a 8.50 a 8.00 a
F2 10.27 a 10.70 a 10. 80 a 9.10 a 8.00 a 7.20 a
F3 11.50 a 11.90 a 11.40 a 11. 20 a 8.30 a 8.00 a
F4 10.50 a 11.50 a 11.10 a 11.00 a 7.20 a 7.20 a
F5 10. 30 a 11.20 a 10.10 a 11.00 a 8.20 a 8.00 a
6 HHERAENESRIEENZM
Table 6 Effects of nitrogen treatment at seedling stage on strawberry fruit hardness kg/cm’
MAE12 A WA 1 H WA 2 H WA 3 H WA 4 H WA 5 H
pis: ! .
- In December In January In February In March In April In May
Treatment .
this year next year next year next year next year next year
CK 3.45 a 3.63 b 3.85 ab 3.80 ab 3.35a 3.15 a
F1 3.63 a 4.08 ab 3.60 b 3.18 ¢ 3.20 a 3.20 a
F2 3.35a 4.28 a 4.13 a 4.10 a 3.50 a 3.20 a
F3 3.73 a 3.75 ab 3.80 ab 3.40 be 3.15a 3.10 a
F4 3.80 a 4.30 a 3.70 b 3.75 b 3.70 a 3.25 a
F5 3.96 a 3.80 ab 3.95 ab 3.96 ab 3.55a 3.20 a
RT HPRELENEZERITENZMW
Table 7 Effects of nitrogen treatment at seedling stage on strawberry fruit yield
e TR TR/ g Hf 47 1/ ]/ J5 ) A/ S/ I 7 R
Treatment  Average single (gD (g ™D (g B ™D (gt D AL/ %
¢ fruit weight Early yield Middle yield Late yield Total yield Early yield/total yield
CK 10.3d 90.0 d 50.0d 136.0 b 276.0d 32.7d
F1 12.6 ¢ 121.5 ¢ 73.1b 98.6 d 293.2 ¢ 41.4 b
F2 16.4 a 161.0 b 65.0 ¢ 107.0 d 333.0b 48.3 a
F3 16.7 a 183.0 a 71.3 b 126.0 ¢ 380.3 a 48.1 a
F4 15.6 a 128.0 ¢ 43.0 e 155.0 a 326.0 b 39.3 ¢
F5 14.8 b 24.5 e 183.2 a 117.5 ¢ 325.2 b 7.5 e

B 5 R AR 12 AR i O O AR 1 ~2 Ay R 1 R IRAE 3~5 Ay,
Note: Early production is the yield before the end of December of this year, middle production is the yield of January and February of next

year,late production is the yield of March, April and May of next year.
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