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Abstract: In order to improve the quality and yield of daylily, based on the nutritional content testing results of daylily in
different production areas of Yunzhou District, Datong City, Shanxi Province from 2019 to 2021, data analysis and model
construction methods were used to explore meteorological factors and other factors that affect the quality of daylily. A nonlinear
regression model was constructed to determine the suitability of each factor for daylily, revealing the mechanism of their impact
on the quality of daylily. The results showed that the crude fiber content in dried daylily was significantly positively correlated
with the average lowest temperature during the seedling and bolting stages, with correlation coefficients of 0.695 0. The soluble
total sugar content was significantly positively correlated with the average highest temperature and daily temperature range during
the bolting stage of daylily, with correlation coefficients of 0.719 7 and 0.733 3. There was a significant negative correlation
between vitamin B, and the average highest temperature and daily temperature range throughout the entire growth period, with
correlation coefficients of —0.700 0. There was a significant negative correlation between total amino acids and accumulated
temperature of =5 °C during the emergence stage of daylily, with a correlation coefficient of —0.728 0. There was a extremely
significant positive correlation with the average lowest temperature during the seedling and bolting stages, with correlation
coefficients of 0.828 5 and 0.920 5. Meanwhile, changes in soil environmental temperature, meteorological factors, and
biochemical factors were the three key factors affecting the suitability of daylily, affecting the entire process of its growth and

development. Therefore, it was necessary to grasp the relationship between various influencing factors and the quality of daylily,
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adopt scientific planting techniques and management guidance, improve the quality and market competitiveness of daylily, and

promote the sustainable development of local agricultural economy.

Key words:daylily( Hemerocallis citrina) ; quality; model; meteorological factors; correlation
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Fig.1 Nutrient content of daylily in different
production areas
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Tab.1 Correlation between meteorological factors and the quality of dried daylily at different
growth stages and the whole reproductive period

W B REHT EIR Wy mer OERE s paam
Growth stage Meteorological factor Protein Fat Crude fibre sugar Vitamin B,  Total amino acids
T Tave -0.1017 -0.042 6 -0.4916 0.116 7 -0.0333 -0.661 1
Seeding stage Tmax ~0.017 0 0.306 5 0.305 1 ~0.116 7 ~0.183 3 0.3347
Tmin 0.186 5 0.153 2 -0.1526 -0.200 0 0.1333 -0.384 9
Diurnal temperature range -0.305 1 0.042 6 -0.017 0 0.216 7 -0.466 7 0.075 3
Accumulated temperature -0.3051 -0.280 9 -0.4916 0.300 0 -0.216 7 -0.728 0
i Tave 0.0170 0.340 5 0.186 5 -0.166 7 -0.066 7 0.284 5
Green seedling Tmax -0.297 9 -0.008 5 -0.306 4 0.4017 -0.209 2 -0.168 1
stase Tmin 0.423 8 0.340 5 0.6950° -0.633 3 0.116 7 0.828 5™
Diurnal temperature range -0.356 0 -0.076 6 -0.186 5 0.416 7 -0.350 0 -0.092 1
Accumulated temperature -0.203 4 0.1107 -0.118 7 0.066 7 -0.100 0 -0.033 5
AR Tave -0.254 3 -0.136 2 0.0339 0.250 0 -0.250 0 0.3180
Bolting stage Tmax ~0.570 3 -0.3419 ~0.3915 07197 ~0.6109 -0.218 5
Tmin 0.4916 0.527 8 0.6950° -0.5333 0.200 0 0.920 5
Diurnal temperature range -0.627 2 -0.408 6 -0.3729 0.733 3" -0.666 7 -0.2427
Accumulated temperature -0.254 3 -0.136 2 0.0339 0.250 0 -0.250 0 0.3180
Precipitation 0.2034 0.2979 0.1017 0.1333 -0.100 0 0.259 4
JFAEH Tave 0.0170 -0.119 2 -0.050 9 -0.1333 0.150 0 -0.376 6
Anthesis Tmax -0.220 4 -0.366 0 0.406 8 0.016 7 -0.466 7 0.368 2
Tmin -0.084 8 -0.3320 -0.474 6 0.166 7 0.150 0 -0.610 9
Diurnal temperature range -0.3390 -0.289 4 0.288 2 0.183 3 -0.600 0 0.242 7
Accumulated temperature -0.1356 -0.246 9 -0.118 7 -0.033 3 -0.083 3 -0.4017
Precipitation 0.406 8 0.502 2 -0.017 0 -0.3333 0.250 0 0.1757
EHEW Tave -0.3221 -0.017 0 -0.3899 0.183 3 -0.116 7 -0.4100
Whole repro- Tmax -0.542 5 -0.536 3 0.220 4 0.350 0 -0.700 0’ 0.108 8
ductive period )
Tmin 0.186 5 0.153 2 -0.1526 -0.200 0 0.1333 -0.384 9
Diurnal temperature range -0.508 5 -0.1958 -0.152 6 0.4333 -0.700 0" -0.075 3
Accumulated temperature -0.4577 -0.366 0 -0.203 4 0.233 3 -0.2333 -0.644 4

TE A FR Il 0.05 85 B W PR B, =+ FRoR 1) 0.01 #15 BE I PRI

Note: * indicated passing significance test of 0.05 reliability; ** indicated passing significance test of 0.01 reliability.
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Fig.2 Curve estimation of the relationship between
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Tab.2 Total model and parameter evaluation of temperature change index under
potassium (110 mg/kg) and phosphorus (14 mg/kg) conditions

BRI ZE Model summary

ZHIEAE  Parameter evaluation

JriA Ry BEE W
Equation Reqre T dft df Siénim‘me S ! b2 b3

2Pk Linear 0.030  0.216 1 7 0.657 0.699 -0.004

Xt#a Logarithm a

FEIHAEE b  Reciprocal mode b

TR Quadratic curve model  0.152 0.538 2 6 0.610 0.644 0.020  -0.001

SN Cubic curve model 0.559 2.117 3 5 0.217 0.695 -0.105 0.014  0.000

HABM  Complex model 0.042 0.307 1 7 0.597 0.664 0.992

WJHa Powea

Sh

MEAEK Growth pattern 0.042 0.307 1 7 0.597 -0.409 -0.008

BB Exponential pattern 0.042 0.307 1 7 0.597 0.664 -0.008

Logistic4r it Logistic allocation 0.042 0.307 1 7 0.597 1.505 1.008

T RS 5 S AR A A BN IR .
Note: The dependent variable of the model was fitness, and the independent variable was temperature.
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Fig.3 Curve estimation of the relationship between me-
teorological factors and suitability at key growth stages,
taking the daily range at harvest time as an example
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Tab.3 Total model and parameter evaluation based on daily range at harvest stage as an indicator

A Z Model summary

ZHOEAS Parameter evaluation

JrEER R ¥ e o

Fauation R square F dit diz Significance  Constant bl bz b3
&M Linear 0.080  0.609 1 7 0.461 0.449 0.019
X#ra  Logarithm a 0.126 1.008 1 7 0.349 0.122 0.226
BIHE b Reciprocal mode b 0.165 1.381 1 7 0.278 0.884 -2.237
TRIRERIR Quadratic curve model  0.433 2.290 2 6 0.182 -0.910 0.310  -0.014
SRR Cubic curve model 0.711 4.092 3 5 0.082 2.532 -0.862 0.108  —0.004
HABA Complex model 0.050 0.370 1 7 0.562 0.478 1.023
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Tab.3(Continued)
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Total model and parameter evaluation based on daily range at harvest stage as an indicator

BRI Z Model summary

ZHFAE Parameter evaluation

Ji fi X

Equation ROFIy dfl ap A ik b1 b2 b3
R square Significance  Constant
WJia Powea 0.097 0.755 1 7 0.414 0.297 0.310
Sh 0.146 1.192 1 7 0.311 -0.150 -3.275
KA Growth pattern 0.050 0.370 1 7 0.562 -0.737 0.023
HRFAHIR. Exponential pattern 0.050 0.370 1 7 0.562 0.478 0.023
Logistic 4t Logistic allocation 0.050 0.370 1 7 0.562 2.090 0.977

TE AR Y PR B ol LR S R RO ORI 2%

Note: The dependent variable of the model was suitability, and the independent variable was daily range at the harvest stage.

dwe e, W AR AL R R G A T T BEAT il A
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Hds 50T MARRL Y PPAE 45 2R (R 4) .
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Fig.4 Curve estimation of the relationship between bio-
chemical factors and suitability in the case of protein
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BBy B S A S A N 5 R 0 T R A, R
A WAk 2 OB PR AR ok 28 A Ak DR R A BLVE
R R ERME TR, NE4mE4
HITAL &5 J 0T LLE 7 LB F1 BT R 49 i A A R 2R
5iE BRI T A R 5 LSS
Z B 6 R 5 kol e R = vkl Ze Al B AR AL, i L
AH LU At LR 105 it £k, 5 okt 4 fn = vt 4y
Wi B B o i T B AE U R =k il e
T 4 WA > 55 7R O 41 34 A= b TR 3R 5 0 4 S B 1Y
FOCC R AW AT T i At orHr . 45 R
B TE AR R R B T A B 2 A, HA i A AR
P A Ak DR 2R 5 R =2 ()R O R N 0 G = vk
2o D, A4 T = Uil Ze s AUk A R AR Ak A
RS EAAFREHENAEXER ., B R =
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Tab.4 Total model and parameter evaluation of biochemical factor index in the case of protein

BRI Z Model summary

ZHFfE Parameter evaluation

Jr X

Equation ROFIy an ap | EEE O HH bl b2 b3
R square Significance  Constant
kP Linear 0.039 0.284 1 7 0.610 0.626 0.007
Xt4ta  Logarithm a
KB b  Reciprocal mode b
TR IR Quadratic curve model  0.432 2.279 2 6 0.184 0.640 -0.193 0.014
SRR Cubic curve model 0.430 2.260 2 6 0.186 0.640 -0.095 0.000 0.001
HAKT Complex model 0.042 0.310 1 7 0.595 0.586 1.011
WJa Powea
Sb
WA Growth pattern 0.042 0.310 1 7 0.595 -0.534 0.011
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Tab.4(Continued) Total model and parameter evaluation of biochemical factor index in the case of protein

‘ WAL Model summary ZHFEAE  Parameter evaluation
S RFJ5 . R
Equation F an o ,’T’ b1 b2 b3
R square Significance  Constant
a5 Exponential pattern 0.042 0.310 1 7 0.595 0.586 0.011
Logistic 43t Logistic allocation 0.042 0.310 1 7 0.595 1.706 0.989

VE < TR e R W R L RO R R

Note: The dependent variable of the model was suitability, and the independent variable was protein.
2.4.3 ARLRVEMIABIAL R AE BT B0 4 L;Q:iafx Lot b X M+ CX NS (1)
GUENER: S5z SV IS el O SRR (NS ks =
OB T RE W E®E KT5°ChH T, Teq M & 38 505 n Ry 3l B TEAR 48 B 19
OB S ) 4 W E AR [ R, IR gE ez AU e i B (110 mg/kg) B (14 mg/kg) 2+ T ikt
RS 2 . FEMEERD |, SR s B p & E S FEVEAL H6 b5 AL EE 5 0, R WAL HE R AL TR 5 C,
A A AR LR SR BOE R PR o e Y R PP AN SR AR BUE 5 LY 81 (110 mg/kg) | R
il A M A BT R . S TR (14 me/ke) SR MF T IR BE AR AR IOIE HE S MO AR
LR R TESE e B T R 22 57 J7 R S Bk R R VEAG 6 b5 0385 BLRE 3 N, R 2R A VEAS 48 b5 1385 BB .
Wt 22 AR AR E] T LA MR & P2 R R 2.4.4 ARG R ARG R A F
T A 31 T 52 g [ A R ZHAGTHEI T (£ 5)

®5 BEEARESHMEITE

Tab.5 Parameter estimates of the regression model

24 Parameter a b c d e { g h i j k 1
il Estimate -0.492 0.806 -1.17E-05 0.373 1.015 7.88E-05 0.473 0.881 1 1 1 0.996

TE ca B b ORI 22 5 o i 22U T 5 " RBUEL s d. ISR 01T 289 e i AL s e B ISP S e (R0 5 £ 2 WL ek B s g R
FIUBE s h. ZRERR 51 MLZF 4 5 ). T g e Bl s k. 2R R By L IR .

Note: a. Temperature; b. Diurnal temperature range; c. Accumulated temperature; d. Tmax; e. Tmin; f. Precipitation; g. Protein; h. Amino
acids; 1. Crude fibre; j. Soluble sugar; k. Vitamin B,; 1. Fat.

AR [ RS ) e A S B T A R s e T AD AR T K B I O A AR R BR i
JEAAL AR MR N R = REEm AR, WAERAERMAE T . 4iE KR WK ERTLTE
A PR B 5 A S AR T LR 2 A A R e Y 4 R T 2% B IR W 5, BE B8 I 3 5 AR SR AT R AR
MRME . X —Z R W] RS KZ BV R W IR TR RE 0 o 1R s e A b i i
M E R O T A RN R S AR A RIE T WS R R pH AR # O BRSO 5 B2 A
JEZ AVAR S B IE AR SC A OC 2 UL WX S8 AR AL I 3 e R A 4 2R 3R i, Dy o 48 SR AR KB IOl DAY 3R
F4 5 B O B AR S B A OB R o FERT A AR AL B AR R B AE SR AR R L . LAk R
DU RLER 4 PTG A4 AR K X e SR A K E LR o), BB S 2 5 B AE R RO
WAL R I WA e B . MR AL SRIAMEACH X S R B A (e AR . IR
KR HWEZ TS RY BRI TFEE RS R PR T REE M7 ORI AR
MOLF4E R A B T e dE A W AN B BE Sl A5 R AR AR W B AE SR AE R BT W AT — E YRR
FEME . TERE B WAL R, B I A RPN AEISE U FSE SO N iS22
FESERLET 45 R A IR . il Gl R R ROMOIR B R0 A8 2 s T8 2007, (1 G D A e
WA BIL B R TS S R AC A G A U7 50, B TP B IE AR S SO SC, B AR R T 5 °C
w R RO A A R e A AR R R AAREAN, RR R N R G HE R R RPN IE
oo N RSO AR A KT I B (PSR SN TP SPSE AL LN B IR R 8 i i)
W AR B R B AL A L 3R B AESR OGRS AR BB R R O P B A e
A A I B R BT o 7RG R BRI A BRI R A BB, b m R K e B E
PEERE & i S YR R rh AL S R A B BREKREATRNRIEM N RS, 5HANE
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AH LG, XF 88 A8 S5 2R R MR 89 5% e JL P\ DL Z0mE AN
Tho X T ARG R 3R v e — A7 ) 5 2R A i A2
WOAR IR T 5 °CA RUBUR X —F8 bR 1T &, H T 6 m)
RO AR B s, H AR b X R S AR KR L P ik
o, PR 7R B ARSI B AR T A OGE
WP ¥ B AR . 3 H b Ry B AR SR HDK E A
9, B RE 2, UK 35 m®/hm?, B K K 18 3 1k,
FH K 60 m®/hm?, DL $2 &5 #b J& , 48 o 7 5% L, it
Ji§ B 4 B 1500 kg/hm?, &E 5 kg/hm? | PO,
3 kg/hm* . K,O 5 kg/hm*®/; %} F 4 4= & W1 BBk
R K T 5 O RUBUIR X 2 A4 5 A
A5G AR A 45 L, BOAR I 5 e 20R
(AT (S AT = O = I SO O 5 B G @ o S I i
Al EE 9], RE 1, HIUK 25 m¥/hm*s 5T 4 H 1
AR AK B HE 1Y, HI/K 50 m®/hm?®, Jiti J& 24 19 4 %
JE 1 000 kg/hm?, & AE 5 kg/hm*, P,O5 2 kg/hm*,
K,O; 4 kg/hm?.
fE =R ER L agerh BrRwh a9 & & S 1%
P55 B 1 AR A X AR SR 1 AR KRR B — i 5
. SAEMERMIEEE ML, A # A+
S5 P 50 B AR A XoF B AR SR 1Y AR PR AR A R DG 1 AR
XPRLSS o SR, TE B A 2 UM 5GBS X &R L B
358 Uik B AR Ak 5 B R SR Y A OGP L X IR TE
B (110 mg/kg) FIBE (14 mg/kg) I &4 T, S iR E
TE A~34 CHY P B, 20 58 1R 32 BRI | B 8 =5 X
TG ER FIBE T 3R A0 W AC I 8 18 | o) B4 S 1) AR K 1
PR PR, 78 3 7 T At I, 0 A
PLUIE K B2 A1 45 41 10 78 FR Ak 25 . 4 20 W3 it 750 kg
AP , BE % {2 B B 48 35 00 47 W 8 M ot R
PR HAERMAET .

3 #Ziwh5itib

TEABEFEH I8 1 P 48 K] T 2 48 35 i ot
85 e DR 3R, D AR S0l DG T T AR5 TR 7 X 8 A 3 i o
RSN ISR A T — AR R AR AL DL T i
G TR R R AT 5 R B AE S L B, — T, A
FHI Matlab £ 4F Fl Bz 2K & A 56 R 80T H e 11l
P A K[ T 8 AESRAEAS I X REAS BEAT AL (R E
18 45 i TR I 20 A, & 2R A B, AR SR i
ZA N Z R, He i SR R 12 5 TR B A Y
—IIEERNZE . H—Jim, Nt — PRGN T
S5 PR 2R X B AE S il TR S R, A BIE 5 A P AR L [
AR B GE T 70k AL T AR N R S B AR
PLE O R MEA o f BEAE SIS BREAR AR oA
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