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The Combined Effect of Water and Fertilizer on Yield and Quality of Day lily

LI Jin-ze"’ , TANG Rui"? ,HOU Zheng’ ( 1.The Scientific Research Institute of the Water Conservancy of Ningxia, Yinchuan, Ningxia
750021 ;2.Ningxia Dry Farming, Water Saving and Efficient Agricultural Engineering Technology Research Center, Yinchuan, Ningxia 750021 ;
3.Ningxia Hydrology and Water Resources Monitoring and Early Warning Center, Yinchuan, Ningxia 750002 )

Abstract
lily as test material and drip irrigation method, 3 irrigation gradients and 3 water-soluble fertilizer fertilization gradients were designed,and a to-

In order to explore the suitable coupling model of water and fertilizer for day lily in Yanghuang irrigation area of Ningxia.Using day

tal of 9 experimental treatments were set up by combining different irrigation and fertilization gradients.The changes of plant height, flower moss
thickness, flower bud length, flower bud thickness, yield and quality of day lily under different treatments were analyzed.The results showed that
T2F2 treatment could significantly increase flower bud length,bud weight, yield, soluble sugar and V. content of day lily.The growth,yield and
quality indexes of day lily were evaluated by principal component analysis,and T2F2 treatment showed the best performance.The optimal water
and fertilizer management mode of day lily in Yanghuang irrigation area of Ningxia was irrigated 10 times during growth period, total irrigation
amount was 3 525 m’/hm’ , water-soluble fertilizer was applied 6 times , fertilization was applied once with water during germination and leaf o-
pening period , fertilization was applied twice with water during bolting period and flowering period, and the total fertilizer application amount

was 562.5 kg/hm’.
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Table 1 Observation of growth dynamic process of day lily B 10 cm MDAV SR EH
K5 EEM H 4 F# Number FEARRR  AEACIIN BRI AL K, AL LA A4
No. Fertilty period.__ Date of dey=//d BRI TINE A N ST RE X 19 B A3 A
1 [ e eti| 04-01—04-22 22 /J\IXE/JFEE
2 B 04-23—05-31 39 e . - -
3 Hhzst 06-01—06-23 23 sh SRR  TEAE W F IR 45 10 K, B8 /N X OR A
4 1L 06-24—08-05 43 500 gk 2 LM ASIHLIA T 25 AL SR B ALHT ) AT AR |
3 PREKN 0305 05-0n u RV, LIS HLFR 1 & BT,
*2 EKIEEIZR
Table 2 Record of irrigation and fertilization
BB TR ] WK 2B Tirigation quota JK AN FH 2 Application rate of water-soluble fertilizer
Fertility Irrigation WF T1 T2 T3 WwIF Fl1 F2 F3 N:P.O.:K.O
period time Order m’/hm’ m’/hm’> m’/hm’ Order kg/hm2 kg/hm2 kg/hm2 s
W2 th 199 R0 R i 3 Sprout stage 04-13 1 450 450 450
and leaf spreading stage 05-05 2 225 225 225 1 450 562 675 i
05-18 3 225 225 225 2 45.0 56.3 67.5 4l
Hl1ZZ 1 Bolting period 06-01 4 300 375 375 3 90.0 112.5 135.0 1.00:0.75:1.25
P ) ) 06-12 5 300 375 375 4 90.0 112.5 135.0 1.00:0.75:1.25
(K K ) Flowering period ¢, 6 300 375 450 5 900 1125 1350  1.00:0.75:1.25
(critical period for water demand)
07-01 7 300 375 450 6 90.0 112.5 135.0 1.00:0.75:1.25
07-10 8 300 375 450
07-21 9 300 375 450
08-01 10 300 375 450
411 Total 3 000 3525 3900 450.0 562.5 675.0
14 EEESHH KM Microsoft Excel 2010 ,SPSS 23.0, Origin A /N AN B T1F1 5 14.23% , T2F2 4b 3 5 T2F1 \T2F3
22.0 A TEARAL BS54 o T3F1,T3F2 ' T3F3 b PEIC i 35 25 53 T2F3 A B T B ALK 7L
2 FER55H FOMUERK, X3 6.36 mm, A /MG AL T1FT 5512.97%,
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TIF1 :FIFZ TIF3 T2F1 T2F2 T2F3 T3F1 T3F2 T3F3
432 Treatment
T A F/NE FRERROR F A BLHITE 0.05 K225 %,
Note : Different lowercase letters indicate significant differences be-
tween different treatments at the 0.05 level.
B2 AEAGEXELIFRSHEN
Fig.2 Effects of different treatments on the plant height of day lily

%
JeA
Flower moss thick /I mm

OTlFl TIF2 TIF3 T2F1 T2F2 T2F3 T3F1 T3F2 T3F3

432 Treatment
T AF/NE FREFORAF AL BERITE 0.05 /K122 57 .35
Note ; Different lowercase letters indicate significant differences be-
tween different treatments at the 0.05 level.
3 FREAMER EIESFIEE AR R0
Fig.3 Effects of different treatments on the flower moss thick of
day lily
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Table 3 Yield characteristics of day lily under different treatments

s ek e g et
Teatment Flower bud Flower bud Single weight of Yield
length // cm thickness // mm flower buds //g kg/hm’
T1F1 11.13£0.15 e 8.21+0.16 d 3.70+0.05 ¢ 19 960+935 d
T1F2 11.57+£0.25 d 8.38+0.09 cd 3.78+0.07 be 21 700+1 710 cd
T1F3 11.80+0.20 cd 8.50+0.09 bed 3.81+0.09 be 21 910+1 135 ¢
T2F1 11.90+0.20 ¢ 8.84+0.52 abed 3.90+0.05 b 24 085+591 b
T2F2 12.50+0.10 a 9.33+0.17 a 4.24+0.17 a 28 225+391 a
T2F3 12.10£0.20 be 8.93+0.51 abc 4.21+0.17 a 27 440£1 050 a
T3F1 12.07+0.15 be 9.03+0.40 ab 4.16+£0.14 a 26 5601 774 a
T3F2 12.37+0.25 ab 9.07+0.36 ab 4.22+0.13 a 27 995+1 185 a
T3F3 12.30£0.10 ab 8.90+0.61 abc 4.20+0.08 a 27 810+306 a

TE : [RIFIARIR 8RR AN [FIAL BRI FE 0.05 /K |22 5 3%

Note ; Different letters in the same column indicate significant differences between different treatments at the 0.05 level.
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Table 4 Effects of different water and fertilizer treatments on the quality of day lily
b ATl BT V. mg/ke Mg LT 4
Treatment Soluble sugar // % Protein // mg/g ¢ Crude fat// mg/g Coarse fiber// mg/g
T1F1 6.27+£0.07 b 12.31+£0.73 b 107.63+7.08 d 1.33+0.08 e 12.42+0.26 a
T1F2 6.73+0.18 ab 13.47+0.46 ab 115.63+4.35 bed 1.41+0.06 e 11.29+0.27 be
T1F3 7.14£0.09 a 14.30+0.38 a 129.17+6.31abe 1.63+0.04 bed 10.21+0.24 d
T2F1 6.97+0.07 a 13.19+0.20 ab 120.93+5.39 abed 1.47+0.08 de 12.36+0.39 a
T2F2 7.02+0.20 a 13.83+0.29 ab 129.83+6.87 abc 1.73+0.05 abe 11.50+0.50 ab
T2F3 7.09+£0.24 a 14.34x1.11 a 133.80+6.65 ab 1.82+0.03 a 11.32+0.48 be
T3F1 6.91£0.31 a 13.37+0.46 ab 113.23+7.07 cd 1.61+0.06 cd 11.87+0.35 bed
T3F2 7.28+0.39 a 14.40+0.55 a 120.37+9.23 abed 1.72£0.10 abc 11.24+0.24 d
T3F3 7.30+0.21 a 14.58+0.70 a 137.77+5.53 a 1.78+0.04 ab 11.41+0.23 cd

T : [AFAN A T REFR RN R AL BRI R 0.05 /KF 2257 3

Note ; Different letters in the same column indicate significant differences between different treatments at the 0.05 level.
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0.131x,, (1) F,=0.048x, —0.072x, - 0. 172x, - 0. 189x, — 0. 058x, — 0.016x,
F,= 0.215x, + 0. 122x, + 0. 095x, + 0. 3084, + 0. 234, + 0. 132, 0,044, +0.803, +0. 155x,,+0.486x, (3)
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J A A sk 0, 83 0,63 0.85 0.84 0,69 -0, 89 08
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Fig.4 Correlation of water and fertilizer application amount with monitoring index of day lily
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Table 5 Eigenvalues, contributions and cumulative contributions of
principal components
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L . oo Cumulative

Principal Characteristic ~ Contribution -

component value rat // % contrl?}](l;on

rate o

55 1 E ) The first 8.441 76.739 76.739

principal component

5 2 F 5 The second 1.784 16.217 92.956

principal component

%5 3 F 5 The third 0.343 3.117 96.073

principal component
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Table 6 Matrix of each index component

s feE L ERI2 RS
NO. Index r1n<21p r1n01p nnmpa
component 1 component 2 component 3

1 FRis 0.956 0.288 0.028
2 il 0.954 0.163 -0.042
3 HWEK 0.963 0.127 -0.101
4 AL 0.873 0.411 -0.111
5 i iy 0.933 0.312 -0.034
6 Fe 0.946 0.307 -0.010
7 ERd 0.893 -0.307 -0.077
8 Er=ii 0.844 -0.513 -0.026
9 Ve 0.764 -0.423 0.470
10 bl 0.961 -0.142 0.091
11 A4 -0.380 0.861 0.285
3 g
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Table 7 The comprehensive evaluation of different treatments

L

Ab R F1 F2 F3 C]c;ntllprz}fj: Py
Teatment . Rank

nsive score

TIF1 -5.622 0.825 0.357 —4.245 9
TI1F2 -2.991 -0.880 -0.352 -2.483 8
T1F3 -0.644 -2.860 -0.259 -0.970 7
T2F1 -1.149 1.030 0.413 -0.721 6
T2F2 2.446 0.917 0.049 2.057 1
T2F3 2.473 -0.201 0.576 1.910 3
T3F1 0.398 1.529 -0.699 0.542 5
T3F2 2.421 0.202 -0.887 1.902 4
T3F3 2.669 -0.561 0.803 2.009 2
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