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Effects of nitrogen application rate on yield, quality, potassium uptake and
utilization of daylily (Hemerocallis citrina Baroni) in protected cultivation

ZHANG Guo-wei', WANG Xiao-jing', ZHOU Ling-ling’, LIU Rui-xian'*, YANG Chang-qin'
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Abstract: [ Objectives ] The purpose of this study was to identify the effects of nitrogen (N) application rate on
yield, quality, potassium (K) uptake and utilization of daylily (Hemerocallis citrina Baroni) in protected
cultivation, to provide theoretical support for nutrient management techniques in protected cultivation.

[ Methods ] Experiments were conducted from 2015 to 2017 at the daylily experimental station of Jiangsu
Academy of Agricultural Sciences (Dingzui Town, Suqian City, Jiangsu Province). The daylily cultivar used in
the experiment was ‘Dawuzui’. Five application rates of N 0, 50, 100, 150 and 200 kg/hm’ (expressed as NO,
N50, N100, N150, N200) were designed. The yield, quality, K uptake and utilization of daylily were analyzed at
the re-greening, bolting and budding stages. [ Results ] The N application increased the K uptake at all growth
stages, and the largest increment occurred during bolting to budding stage. Compared to NO, the K uptake with
N50, N100, N150 and N200 treatments significantly increased by 21.0%, 67.6%, 86.0% and 103.8%, respectively.

isBHA: 2018-05-30 HEZHHE: 2018-12-10
EEWB: THELFHL A F0H7 45 H[CX(16)1022]%8 B .
BEAR: KEM E-mail: zgw 0721@163.com ; * BIHVEH X3 P E-mail: liuruixian2008@163.c063.com


http://dx.doi.org/10.11674/zwyf.18217

872 R R R L S 25 %

Nitrogen application also changed the ratio of K uptake at the monitoring stages. The ratio of K uptake decreased
from re-greening to bolting stage, while increased from bolting to budding stage, and N200 showed the most
significant effect among the treatments. Increase of N application rate alleviated the K decrease rate at budding
stage, the b values obtained in the treatments of N50, N100, N150 and N200 were 0.0051, 0.0048, 0.0045, 0.0044
and 0.0042, respectively. As the N application rate increased, the marginal effect of K uptake (i.e. increased
amount of K uptake by 1 kg increase of N application) increased first and then decreased, and the daylily
production efficiency of K descended steadily. In the treatments of N100 and N150, the daylily dry matter
accumulation was high and more K was allocated to the reproductive organs, and the dynamic characteristic
parameters of K concentration and accumulation were more optimized, which was beneficial for the yield
formation and higher contents of vitamin C, amino acids, soluble sugars, flavones, and polyphenols. In the
treatment of N150, the marginal effect of K uptake and production efficiency decreased, while the content of
colchicine reached the highest. In treatments NO and N50, the yields reduced, and K accumulation and economic
coefficient of biomass of daylily decreased significantly, compared with other treatments. [ Conclusions ] Under
the tested condition, nitrogen application rate of 100—150 kg/hm’ could promote the accumulation and transport
of K, alleviate the decrease rate of K uptake in the later growth stage of daylily, thus beneficial to the formation of

yield and quality related compounds as result.

Key words: daylily; nitrogen application rate; yield; quality; potassium uptake and utilization
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Table 1 Yield traits of daylily under different N application rates

e JitiZ & (kg/hm?) ALK (mm) AEFEIE (mm) HRAETERL HHE (2)
Year N rate Bud length Bud width Number of bud per plant Bud weight
2015—2016 0 101.4d 8.88b 253d 2.64c
50 1083 ¢ 922a 294 ¢ 3.15b
100 112.1b 931a 34.1 ab 3.22 ab
150 1142 a 933a 352a 35a
200 1149 a 934a 3320 347a
2016—2017 0 102.3d 8.76 b 263 ¢ 2.58¢
50 1102 ¢ 931a 302D 3.12b
100 113.1b 933a 33.8a 3.32ab
150 115.1a 9.41a 345a 348a
200 1153 a 939a 32.8 ab 3.39 ab

¥ (Note) : [EFNEUE G A6 T 1 7R 6] —4E 00 A [6] it 40 B 7] 25 5 | 3% (P < 0.05) Values followed by different letters within the same
column mean significant difference at 0.05 level among different N rates in the same year.

®2 HRAEMNEHFAREROFM
Table 2 Effects of nitrogen application rate on quality traits of daylily

P it v T AR AR ZW B KK A8
N rate ¢ Free amino acid Soluble sugar a Polyphenol Flavone Colchicine
Year ) (ng/mg) . (ng/g, FW)
(kg/hm?) (umol/mg, protein) (mg/g, DW) (mg/g, FW) (mg/g, FW) (mg/g, FW)
2015—2016 0 5.60b 58.86 ¢ 430.73 ¢ 48.26 ¢ 401 a 1531 a 0.41c
50 546b 56.99 ¢ 449.47b 50.69 b 4.11a 1491 a 0.35d
100 724 a 62.85b 45431b 54.18 a 3.19b 13.28b 0.58b
150 511b 65.88 ¢ 461.05b 46.43 d 325b 13.60 b 0.81a
200 3.88¢ 69.56 a 482.73 a 4296 ¢ 3.04c 10.76 ¢ 0.85a
2016—2017 0 521c¢ 54.67 ¢ 417.82d 50.24 ¢ 4.05a 16.47 a 0.46 ¢
50 6.18b 56.78 ¢ 461.02 ¢ 53.01b 4.0l a 15.24b 0.49d
100 7.32a 62.12b 467.33 be 5522a 3.67b 13.99¢ 0.61b
150 6.11b 66.27 ¢ 474.34 ab 50.37¢ 321¢c 13.83 ¢ 0.77 a
200 437d 68.93 a 478.51 a 46.82d 2.89d 11.82d 0.81a

# (Note) : [FIFVEUE G AW 71 3R [F— 403 A [t 2 ] 22 57 2 (P < 0.05) Values followed by different letters within the same
column mean significant difference at 0.05 level among different N rates in the same year.
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Table 3 K accumulation and distribution of daylily plant under different nitrogen application rates

SEBU (kg/hm?) 1E# BB (kg/hm?) BU R
Jifi U (kg/hm?) Total accumulation Accumulation in reproductive organ Economic coefficient
N rate
¥t Biomass K H: ¥t Biomass K H: 4 Biomass K

0 2703.00 e 26.35¢ 936.86d 10.32¢ 34.66 b 39.18 ¢

50 2996.25d 34.05d 1198.80 ¢ 15.84b 40.01 a 46.52 a

100 3601.88 ¢ 45.07 ¢ 1440.03 b 19.06 a 39.98a 42.30b

150 3994.00 b 49.35b 152771 a 1921 a 38.25a 3893 ¢

200 4210.05 a 5443 a 1505.93 a 19.23 a 35.77b 35.33d

7 (Note ) : RIFVEUE G AR F-HE 2R AS Rt U (8] 2% 55 1. 3% (P < 0.05) Values followed by different letters within the same column mean

significant difference at 0.05 level among different N rates.
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Fig. 2 Effects of nitrogen application rate on potassium concentration of daylily plant
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x4 FERAETEHFFREUEHFESH
(2016—2017)
Table 4 Parameters of fitting equations for K concentration
of daylily under different N application rates

x5 HAEXNEHIERRTIEERNZI
(2016—2017)
Table 5 Effect of N application rate on eigenvalues of
potassium accumulation models of daylily

Jii % (kg/hm?) , . Jiti% e (kg/hm?) Vs t T
a
N rate N rate [kg/(hm?-d)] (d) (d)
0 3.938 0.0051 0.9764" 0 0.2199 76.1 94.39
50 3.984 0.0048 0.9445" 50 0.3625 66.6 69.29
100 3.995 0.0045 0.9656" 100 0.4409 65.3 66.50
150 4.061 0.0044 0.9572" 150 0.4832 63.2 65.43
200 4.148 0.0042 0.9888"" 200 0.5601 62.1 64.89

F (Note) : a—H$VEE R F YA Initial value of
attenuation equation of potassium concentration; b—#f ¥k B FE)# 7
T # Decreasing rate of attenuation equation of potassium
concentration. n = 4, R,,2 = 0.9024, R,,% = 0.9801. *—P < 0.05;
** P <0.01.

& (Note) : V,.—IxKEFHEZEK The maximal speed of K
accumulation; ¢,—# K 2 HFR H I A Time reaches the
maximal rate of the accumulation; 77—t 2FHIFELM]H] Duration

of fleetly accumulation.

&6 TREIEAE T EHRAREBM T IRSEFMIRUTEES] (2016—2017)
Table 6 K uptake and uptake percentage of daylilyat at different growth stages under different N application rate

B R —AEE I
HE I (N kg/hm?) Re-greening stage Re-greening to bolting stage Bolting to budding stage
e (kg/hm?) (%) (kg/hm?) (%) (kg/hm?) (%)
0 523d 20.0a 7.26d 27.8d 13.66 ¢ 52.2d
50 6.05¢c 192a 8.98 ¢ 284c¢ 16.53d 52.4d
100 6.85b 16.0b 12.95b 303a 22.89¢ 53.6¢
150 7.13 ab 15.4 be 13.83 a 29.8b 25410 548D
200 728 a 148 ¢ 1412 a 28.7¢ 2784 a 56.5a

# (Note) : [FFNEUE G AR F-H:F R ARG A = ] 22 5 B3 (P < 0.05) Values followed by different letters within the same column mean

significant difference at 0.05 level among different N rates.
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Fig. 3 Effects of N application rate on K accumulation amount of daylily plant
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Fig. 4 Relationship of between daylily potassium accumulation and yield and prduction efficiency of potassium
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