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Effects of cultivation patterns on yield, quality, nitrogen uptake and utili-
zation of daylily ( Hemerocallis citrina Baroni)

ZHANG Guo-wei', WANG Xiao-jing', ZHOU Ling-ling’, LIU Rui-xian', YANG Chang-qin'

( 1.Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Cotton and Rapeseed. in the Lower Reaches of the Yangtze River,
Ministry of Agriculture, Nanjing 210014, China; 2.Sugian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800,
China)

Abstract: Using daylily cultivar Dawuzui as material, five cultivation patterns (L: open field cultivation; 1M plastic
film mulching; 2M; mulch film+ greenhouse film; 3M: mulch film+greenhouse film+arch shed film; W solar greenhouse )
were set to study the effect of cultivation patterns on daylily ( Hemerocallis citrina Baroni) yield, quality and nitrogen uptake
and utilization. The results showed that,compared to open field cultivation, treatments of 1M, 2M, 3M and W increased the
air temperature, air humidity and ground temperature in the growth environment of daylily (the increase effect was 3M>W>
2M>1M), thus promoted earlier budding 4-5 d, 15-16 d, 22-25 d and 19-22 d, respectively. Cultivation patterns could af-
fect the yield by regulating the dynamic changes of the nitrogen accumulation amount of daylily plant. Compared to open field
cultivation, 1M treatment induced lower production, later budding, less difference of dynamic characteristics of the nitrogen

accumulation amount. 3M treatment caused the earliest budding and beginning and ending time of rapid nitrogen accumula-

W FS I 87 .2018-05-21 tion, poorer yield and quality traits, the shortest duration of
HESTE T A AR A 04T [ CX(16)1022] rapid accumulation, lower distribution proportion of dry
VEZ A IR E A (1981-) , 3 LRI, T4, RIBFST 6L, M matter and nitrogen in reproductive organs, thus induced

HAEYFE LY . (E-mail) zgw_0721@ 163.com lower yield, nitrogen partial factor productivity and produc-

BINAEE X i, (E-mail) liuruixian2008@ 163.com tion efficiency. 2M and W treatments induced earlier bud-



g 55 AR 7 SO R S

sty SRR 2R WSO FH A e 167

ding, higher yield, excellent quality, higher distribution proportion of nitrogen and biomass in reproductive organs, more op-

timized characteristics of the nitrogen accumulation, higher nitrogen partial factor productivity and production efficiency.

These results suggested that the 2M and W treatments were the most optimal cultivation pattern.

Key words:
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daylily ( Hemerocallis citrina Baroni) ; cultivation pattern; yield; quality; nitrogen uptake and utilization

IVALON R EBE A SIS T, b -1
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mg/kg, BESERFCATLIE R W 2014 4
3 ABARS T, B0 2 bR, B EATIE 0.75 m, #RkFE 0.20
m, JTA%E 1 hm® 66 7007, WEFEK HIED (1
JEE) RS R+ AR (2 JRE) | b RSERE 5 + O R+ LA
(3 J) FH G & 3k 5 Rkl oy = SRR
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2.0 m; HYGIRZEK 40.0 m, 9% 12.0 m, {5 3.2 m, POJ&E5%
R ALk, T 12 A 5 HIF AR s
RS R = PRIRAL 3, YA 5 H 10 H 48 25 KA
FhRIAR, (R T s TR A 7 iR AR b B, 42
BN P,0, 81 K,0 FHEH4 120 kg/hm® | B ACRL A
AR, 4 2 Uit SRR S 2R AR F A5 3 0 2, WK
T DARRE 5 8 3 S K — UM, HA A H 2
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AR B TR R,
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J5,80 CHLZH i, FRAE Wi, KR SIS HEIL



168 o9 &b 2 W

2019 4F & 35 % 1 M

POAE R e R A, PR T4 B A

ZRHE
1.3 £HXEZERFTENITE
MR T AT IT 45 31 A A R BRI Kt

FEH Logistic AT, AR gy w=W, /
(1+ae™) o AR RISR 1 By 2 B A0 3 B35, 15
FIAR RN A= K ih 2k 1) fe b AR K ik B A SR B TR (1)
ZORRSE] (1) B RAART AR A (V) S = BER)
6] (2,,) , BT 04 b g AR st ] (1) 0
1 24 .3 1 2-.3 Ina
A= e = 6 = e = 0, = - 5

bw,,
V =- T,T:tz—tlo

m

14 EYEMREFRZY ARREFNMRAEF
BEMITE

PR Wy A A 20 B AR B S B 4 7
YRR RO, A 2 U R B =5 R e
Wik, AR LT AR =TI R R A8 R,
R J1 (NPP) = S A i B B/ B T B it
Ukt RR AT RCR (NPE) = S R i/ A0 T
BRI

1.5 HiEAE

K H Microsoft Excel #k{f4b 3 5098 FiAE &,
SPSS 11.0 # it Ar4e it 50 Hr , 1 LSD ¥ (a=0.05)
HEAT 25 55 0 SRR

2 HR5Hr

21 HEAXMNEHKERKHREMERKREZTHE
A

B SR AERAE (B 1), U
2017 43 F 15 H W], 5 58 KA AR LG, Hb AT 5
(1 50) 3548 Hh IR 1.5~3.0 °C, i+ s (2
JRE) b R+ DR+ HE W IS (3 5 ) A1 H O il 2 Ak 3
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Fig.1 Effect of cultivation patterns on growing condition of daylily
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Table 1 Effect of cultivation patterns on growth and development stages of daylily plant

o 2015-2016 4 2016-2017 4
Fekr o - — —
m(H-H) wEM(A-H)  BWEW(A-H) HIA(H-H) MEM(A-H)  BEHA-H)
e KAk K 03-10 05-25 06-26 03-09 05-23 06-24
MR 55 03-09 05-19 06-21 03-06 05-20 06-20
Hb 7 25 + I 03-01 05-11 06-10 03-01 05-10 06-09
BT 2 + R+ A 02-26 05-01 06-01 02-22 05-02 06-02
HOtR=E 02-28 05-05 06-04 02-24 05-04 06-05

22 HEAXWEHFERMRREROZ
HH2¢ 2 Al S EE R B A L, 1 Ak B G 2 R 0
TR ACEER i (XS FERAERS BTt 52
BUIN2 B3 ORI B Rk 0 A T AR R AR
B PSR ACEE R R | 2015-2016 4F 72 4y
SRR R AR BN 68. 4% 51, 5% F11 89. 8% ,2016-2017
AR B RR R AR IEHE N 72. 2% 54. 4% F1 94. 9% .,

£2 REAXMNEHIETENRBERNZ M

H12 3 AT, A7 O 3 22 M AR K A1l i 5
SIS EN HARAR PR, P A BV
e By IR S it 2 IR 2 A iy , 1 5N 3 b 3
I, B RS IR, mT PR MR AN S 5 2 JREAN 2 4k
Py, 3 MK RV, B RN 1 BAb R R AT, i i 5
T 2 i 3 A 2 A B A AR B R K (H )
e TEEHARIE AN 1 AL

Table 2 Effects of cultivation patterns on yield and inflorescence traits of daylily

Ay FeHior st K (mm) DL (mm) B CAETRL WHFE (g)  Fht (kg/hm?)
2015-2016  FERAL; 113.2321.26¢ 9.12+0.07¢ 37.8+2.2¢ 3.05+0.03e 7 689.8+375.5¢
bR 113.82+1.02hc 9.15+0.07be 45.7+2.7d 3.15+0.03¢ 9 479.8+462.8d

i BEE 5 + KA 115.26+1.03b 9.28+0.07ab 58.5+3.4h 3.32+0.03b 12 954. 5+632.4b
b IR 75+ M I+ HE 112.81£1.01c 9.16+0.07bc 53.1%3.1¢ 3.12+0.03d 11 652.1+568.8c¢
HERE 122.25+1.10a 9.33+0.07a 64.223.1a 3.4120.04a 14 602.8+712.8a

2016-2017  FERFL; 112.26%1.37¢ 9.17+0.04c¢ 40.1£2.3e 3.08+0.02d 8 237.9+634.8d
MR 112.84+1.39¢ 9.21£0.05¢ 47.8+2.8d 3.120.02d 9 947.3+766.5¢

i PR i+ R 116.12+1.41b 9.31+0.05b 56.2+3.3b 3.29+0.03b 12 332.7+950.3b
i PR A+ DA+ A 113.82+1.38be 9.22+0.05¢ 50.1+2.9¢ 3.22+0.03¢ 10 760.1+829.1¢

H YR = 119.38+1.45a 9.41+0.05a 62.3+3.0a 3.38+0.03a 14 045.2+1081.3a

[l — 3 AN ] R R 26 53 .35 (P<0.05)

23 HEAFAAWEHXEVENRERSBEHN
=AU

5 EE AR IE AR E 1 B 2 |3 A 25 A R A
I T AT SRR Y R ) R R e A A
A E T B b A AR S B R
B 15.10% 1 13.31% ., 30.66% Fl 33.63% .
41.90% 1 45.23% 42. 52%F 54.76% , - Fli ¢ B
AR R BRS8N 20. 75% 1 17. 78% |
49.71% 1 59.70 . 30. 62% F1 36.24% . 70. 50% I
66. 13% (£ 4), LW MAR ML RN
IR 2, R IR ZE M 2 A B i TR

FRBEAN 1 AL BR |3 R A B AR AR
24 HEAXWEHERLIEMAZRITHZIG
A 2 0] AN EALBE R S5 SR AR A A AR
e ST R BRI R 3, o i ARG A 1 Ak 2
RS BN S 100~ 120 d 55,2 B 37
80~100 d A fe sy, 3 BREANR AL FETE 60~ 80 d A fx
fm, VL, RS 80 d Z R AL AT A
P KNI A 3 B> 1% >2 5> 1 J5E > 58 1l i FE
HHE 140 d BRI MR, BE 4 F i
2, &5 A B E N EAT S Logistic 4K M £k
(E13), Xt 3 FHRA o0 Hris 3 2 R PR AR A
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R B A AL 5 T 11 I 1] B iR SR B S 3 H BLE [) $i
AT, e K SR BUH A I AC PR SRBURFE [B] 4

RURFIEME (2 5) o SR RACBRAMILL, 1 BRAL 2 XT 25
SRCEWEIN, 2 T3 TFAN 2 b 3 o R

F3 BEAFXMESHERDREROZWE
Table 3 Effects of cultivation patterns on quality character of daylily

P byt EOFis® Ve g‘?%éﬁ%@&ﬁ 1{«%&%4@%}% 5 5 it ZWam  EWSE BOKAmLE
(mg/g) (pg/mg) & (pmol/mg) & (mg/g) (re/g) (mg/g) (mg/g) (ne/g)

2015-2016 L 34.68+2.39¢  5.1320.20c  50.34x1.73¢ 381.69%£3.80d 51.34x0.51c 2.16x0.15a 10.15£0.50b 0.704+0.03a
M 40.28+2.78b  5.49+0.22bc 54.28+1.87b 388.72+3.87d 51.78+0.52¢ 2.26+0.15a 10.16+0.50b 0.695+0.03a

2M 44.86+3.09a 5.84+0.23ab 55.48+1.91b 438.28+4.36a 55.89+0.56a 2.04x0.14a 11.73£0.57a 0.70420.04a

3M 40.63+2.80b 5.43+0.21bc 53.90+1.85b 405.35+4.03c 54.75+0.54b 2.12+0.14a 10.80£0.53ab 0.72020.04a

w 45.76%3.15a  6.18+0.24a  62.38+1.24a 424.84+4.23b 56.39+0.56a 2.21+0.15a 11.31£0.55a 0.710£0.03a

2016-2017 L 35.82+2.47c 5.44x0.11d 52.32+1.04c 384.25+3.82c 52.02+1.03b 2.33%0.16a 10.35:0.20c  0.698+0.03a
M 39.88+2.75b 5.88+h0.12¢ 55.01+1.09b 388.73+3.87c 53.12+1.05b 2.45£0.17a 10.71+0.21bc 0.693+0.03a

2M 43.23£2.98a 6.11x0.12a 57.34+1.14a 426.83+4.25a 57.12+1.13a 2.2520.15a 11.55+0.23a  0.705+0.03a

3M 40.25+2.77b  5.73+0.11c¢  53.12+1.05bc398.12+3.96b 52.14+1.03b 2.31+0.16a 10.83+0.21b 0.711+0.03a

w 42.1222.90a  6.02+0.12ab 58.62+1.16a 433.45+4.31a 57.39+1.14a 2.36x0.16a 11.59%0.23a 0.709+0.03a

L Fe R IV I 5 2 - I -+ M s 3L IS e+ OB+ M, W FOGIR S, ()3 R el — 4RI A ) PR 3R 22 5 B35 (P<0.05) o

®4 BEAAMNEHREVEMERZRNEHEMFME (2016-2017)
Table 4 Effects of cultivation patterns on biomass and nitrogen accumulation and distribution of daylily (2016-2017)
L MY AR SR PR AR EAYE EHBREARR GRL7/ S - N
Jar v RAEZV R
LSRR (kg/hm?) (kg/hm?) (kg/hm?) Gt (kg/hm?) 2P AR RRLGARR
L 2 603.32+102.14d 32.23+1.26e 741.41£57.13d 11.81+0.23¢ 28.48+0.56¢ 37.01+0.73¢
M 2 996.52+117.56¢ 36.52+1.43d 895.26+66.99¢ 13.91+0.28d 29.88+0.59¢ 37.09+0.73¢
2M 3 401.42+133.45b 43.07£1.69¢ 1 109.94+85.53b 18.86+0.29b 32.63+0.65b 43.79+0.87a
3M 3 694.21+144.94a 46.81+1.83b 968.41+74.62¢ 16.09+0.26¢ 26.21+0.52d 34.37+0.68d
W 3 710.13£145.55a 49.82+1.96a 1 264.07+97.40a 19.62+0.20a 34.07+0.67a 39.38+0.78b
BHE T AW 3 1, [l PR R 7 RoR 28 5 235 (P<0.05)
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Fig.2 Effect of cultivation patterns on nitrogen concentration
of daylily (2016-2017)
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Fig.3 Effect of cultivation pattern on nitrogen accumulation a-
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75 S 4 AR T X5 £ 5 AU A BT
AR, K 3 BRI SR A R AR
U, TR T 3 RS b e R A A ) A
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Table 5 Effects of cultivation patterns on eigenvalues of nitrogen accumulation of daylily (2016-2017)

kg Pt BRI P BRI SRR RRERN RRREER Y, PR SRS H]
" t,(d) t,(d) W] ¢, (d) [ke/(hm? - d) ] T (d)
L 40.7 138.1 87.9 0.404 3 97.4
M 41.0 139.2 88.3 04177 98.2
2M 33.3 125.3 82.9 0.5140 92.0
M 19.8 107.7 67.6 0.597 1 87.9
W 26.4 117.7 77.0 0.604 2 91.3
BT AR 3,
140 350
—_ a — -
2 10f b B 3001 ab g a
2 100 d c 2 2s0r ¢
R O80F e 5% 2000
ﬁ 60[- E 150
' 40F & 100F
= 201 & 50+
& 0 &
L M 2M  3M W LY IM  2M  3M w
e 77 BT

BT 3 1, AR TFHRFRZER R (P<0.05),

B4 HEAXNEHFERBRESNFREESRLENFMN(2016-2017)
Fig.4 Effect of cultivation patterns on nitrogen partial factor productivity and production efficiency of daylily (2016—-2017)
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