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Effects of nitrogen management on yield, quality, nitrogen accumulation and its transporta-
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Abstract: The effects of nitrogen management on yield, quality, nitrogen and dry matter accumula-
tion and transportation of watermelon in sand field were studied based on a field experiment. The re-
sults showed that too low or too high basal nitrogen fertili-zation was unfavorable to seedling growth
of watermelon in sand field, and no nitrogen application at vine extension or fruiting stages limited
the formation of ‘source’ or ‘sink’. At the same nitrogen rate, compared with the traditional T,
treatment (30% basal N fertilizer + 70% N fertilizer in vine extension) , the nitrogen and dry matter
accumulation of vegetative organs of T, treatment (30% basal N fertilizer + 30% N fertilizer in vine
extension + 40% N fertilizer in fruiting) and T treatment (100% basal N fertilizer + NAM) were
reduced significantly, but the nitrogen and dry matter accumulation of fruit were increased signifi-
cantly in the flushing period. The nitrogen transportation ratio and nitrogen contribution ratio of T,
were 33.6% and 12.0%, respectively. Compared to T,, the nitrogen harvest index, nitrogen ferti-
lizer partial factor productivity and nitrogen fertilizer recovery efficiency of T, and T, treatments in-
creased by 14.1% and 12.7%, 11.6% and 12.5%, 5.3% and 8.7% , respectively, and yield of wa-
termelon increased by 11.6% and 12.5%, the soluble sugar, effective acid, the ratio of sugar and
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acid, Vc content increased by 16.5% and 11.7% , 4.5% and 2.8% , 19.4% and 13.4% ,35.6% and

19.0%, respectively. Therefore, T, and T, treatments were the optimal nitrogen fertilizer manage-

ment mode which could not only achieve high yield and quality but also obtain high nitrogen fertili-

zer use efficiency in sand field. T, treatment was the best nitrogen fertilizer management mode consi-

dering reduction of fertilizing labor intensity and extending service time of gravel-mulched field.

Key words: nitrogen fertilizer management; watermelon; yield; quality; nitrogen use efficiency.
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Table 1 Fertilization scheme (kg - hm™?)

SLpLil &I Before seeding {HEHA Vine stage )R Fruiting stage

Treat- HEA LB A MR LB [ MR LB Ak

ment N application N application N application N application N application N application
ratio (%) rate (kg + hm™?) ratio (%) rate (kg + hm™?) ratio (%) rate (kg + hm™?)

T, 30 60 70 140 0 0

T, 30 60 0 0 70 140

T, 20 40 30 60 50 100

T, 30 60 30 60 40 80

Ts 40 80 20 40 40 80

Te 100 200 0 0 0 0

CK 0 0 0 0 0 0

GeitRg/ N X PG AR, TR 1 R RO Lt ik D
AR R ek Eg R R ¢ R K
G BE 0 S T R kR S A AR pH
TR - g E A R I R R T Ak Ak
SRR
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Fig.1 Effects of N management on watermelon yield.

A FEE IR 22 5 W3 ( P<0.05) Different letters meant significant
difference at 0.05 level.
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Table 2 Effects of N management on watermelon quality
Qb AP HRLR BHIR Lt Ve &g AR ER & 1t
Treatment Soluble sugar Effective acid S/A Ve content Nitrate content
(S, %) (A) (mg - kg™") (mg - kg™")
CK 8.3+0.6e 5.05+0.02d 0.93+0.06e 24.11+2.16d 87.02+12.30¢
T, 8.9+0.1d 5.17+0.04cd 1.01+0.02de 27.99+1.08¢ 122.45+9.04b
T, 9.2+0.4cd 5.22+0.05be 1.05+0.04cd 31.07+1.03bc 179.28+9.43a
T, 9.2+0.4cd 5.24+0.09bc 1.05+£0.05¢d 27.90+1.96¢ 130.39+8.84b
T, 10.4+£0.4a 5.40+0.10a 1.21+0.05a 37.96+1.41a 128.26+1.05b
Ts 9.7+0.2bc 5.36+0.06ab 1.12+0.02be 31.38+2.00b 157.30£19.01a
T 9.9+0.3ab 5.31+0.15ab 1.15+0.06ab 33.32+2.73b 110.76+5.03b

ﬁﬁ‘]xﬁ?%@%ﬁ%ﬁ%(lj<0.05) Different letters in the same column meant significant difference at 0.05 level. F[A] The same below.
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Table 3 Effects of N management on dry matter accumulation amount of watermelon (g « plant™)

b3 g L AR R
Treatment Seedling stage Vine stage Fruit stage Mature stage
£ 3 By it £ 3 ES i £ S E It sz Ltk
Total Stem Leaf Total Stem Leaf Total Stem Leaf Fruit Total
CK 1.10d 1.25¢ 4.83¢ 6.08¢ 7.95¢ 34.04c 41.99¢ 13.27e 37.64e 156.86c  207.77¢
T, 1.81b 2.61a 10.26a 12.87a 12.78a 48.44a 61.22a 18.79b¢  67.61ab  216.76b  303.16b
T, 1.78bc 1.86b 7.10b 8.96b 9.02be 35.35¢ 44.37¢ 19.81b 68.81a  233.51b  322.13ab
T, 1.84b 2.61a 8.98ab  11.59ab 9.55be 38.16bc  47.71be 22.30a 58.74¢ 225.67b  306.71b
T, 1.81b 2.75a 10.30a 13.05a 11.42a 44.28ab  55.70ab 16.57¢d  51.01d  267.48a  335.06a
T 1.41cd 1.98b 7.62b 9.60b 8.98bc 37.24bc  46.22bc 14.12de  62.68bc  215.09b  291.89b
Te 2.29a 2.64a 8.96ab  11.60ab 10.10ab  41.16b 51.26b 18.38be  60.43¢ 262.81a  341.62a
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Table 4 Effects of N management on nitrogen accumulation amount in different organs of watermelon (g - plant™)

sz [l ezl LISl JRE]
Treat- Seedling stage Vine stage Fruit stage Mature stage
ment K3 £ I B3 e iy K3 % i AR A K3
Total Stem Leaf Total Stem Leaf Total Stem Leaf ~ Aboveground  Fruit Total
CK 0.04b 0.03¢ 0.20d 0.23¢ 0.10¢ 0.98d 1.08d 0.12¢ 0.56d 0.68d 2.38d 3.06e
T, 0.07a 0.07a 0.43a 0.50a 0.19a 1.56a 1.75a 0.18b 1.19a 1.37a 3.28¢ 4.65d
T, 0.07a 0.05b 0.31¢ 0.36b 0.13be 1.08cd 1.21ced 0.19b 1.24a 1.43a 3.77b 5.20be
Ty 0.07a 0.07a 0.39ab 0.46a 0.14b 1.18be 1.32bc 0.26a 1.01b 1.27b 3.43be 4.70cd
T, 0.07a 0.08a 0.45a 0.53a 0.18a 1.39ab 1.57ab 0.16be 0.88¢ 1.04¢ 4.41a 5.45ab
T 0.05b 0.05b 0.34be 0.39b 0.13be 1.10cd 1.23¢d 0.16be 1.06b 1.22b 3.02¢ 4.23d
Te 0.08a 0.07a 0.41ab 0.48a 0.15ab 1.33b 1.48b 0.18b 1.03b 1.21b 4.75a 5.96a

x5 REENAMNRRFSNR ARG

Table 5 Effects of N management on nitrogen translocation and utilization of watermelon

b B AL SRS LG Riz¥it ABFE  ARIME AR ANt EWIDIES
Treatment Fruit stage Mature stage NTA NTR NCR A% e NRE
TR bk i (kg - hm™) (%) (%) NHI NPFP (%)
Plant Plant Fruit
(kg + hm™2) (kg + hm™) (kg - hm™2)
CK 14.44d 9.07d 31.74d 5.37b 37.2a 17.2a 0.78h - -
T, 23.34a 18.26a 43.77¢ 5.08b 21.8b 11.7b 0.71¢ 205.80b 10.6d
T, 16.19¢d 19.14a 50.26b -2.95¢ - - 0.72¢ 218.20ab 14.3be
T, 17.65bc 16.93b 45.82bc 0.72d 4.1c 1.6d 0.73¢ 213.89b 11.0cd
T, 20.95ab 13.91¢ 58.78a 7.04a 33.6a 12.0b 0.81a 229.71a 15.9ab
Ts 16.38cd 16.18b 40.30c 0.20d 1.2¢ 0.5d 0.71¢ 184.70¢ 7.8d
T 19.75b 16.18b 63.34a 3.57¢ 18.1b 5.8¢ 0.80ab 231.52a 19.4a

NTA : Nitrogen transportation amount; NTR: Nitrogen transportation ratio; NCR ; Nitrogen contribution ratio; NHI; Nitrogen harvest index; NPFP; Nitro-

gen fertilizer partial factor productivity; NRE: Nitrogen fertilizer recovery efficiency.
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