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Abstract

In order to explore the irrigation characteristics of industrialized rice dryland seedling-raising and
its main meteorological influencing factors, correlation analysis and principal component analysis
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of meteorological factors were carried out through irrigation experiments on early-season, middle-
season and late-season rice in industrialized seedling-raising. The results showed that the irrigation
water volume for early-season, middle-season and late-season rice seedling-raising increased succes-
sively, reaching 11.3 m3/mu, 16.8 m3/mu and 51.6 m3/mu, respectively. The irrigation water volume
was extremely significantly positively correlated with the maximum temperature, minimum temper-
ature, average temperature, sunshine hours, wind speed, evaporation and average wind speed, and
extremely significantly negatively correlated with the average relative humidity and rainfall. The main
influencing factors of the irrigation water volume were, in order, the average temperature, maximum
temperature, minimum temperature, evaporation, average relative humidity, sunshine hours, precip-
itation and average wind speed. However, there was a strong collinearity between the average tem-
perature and the maximum temperature, minimum temperature, evaporation, average relative hu-
midity and sunshine hours. By establishing a linear regression equation between the irrigation wa-
ter volume during the growth period and the average temperature, the empirical coefficients a and
b were obtained as 0.2366 and -4.469, respectively, with an R-squared value of 0.8836. This indi-
cates that there is a strong positive linear relationship between the irrigation water volume in each
growth period and the average temperature. The average temperature can better reflect the irriga-
tion water volume in each growth period, providing a reference tool for estimating irrigation water
volume.
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IKAE R B EEREAEY), KRB SRR RN 30%, EHAE . KGR R R
MR ARV, 2022 SR8 Fg 48 7K R PR I AR AT B 20 Jall o7 o 4 [ 51— AN =, 7330l 08 3967.7 T2 TR 2639.9
JIWE[1]. SEARME, KRE AR AT S m KR R R R PURT IR E R, JEA AT R,
SRR B AR AP AR 2 SRR H KA A 20750, SEgUKBaMMLEL, T 2 a B HA UKLk
VENUBALRE R . B BRI BRI REAT S HTiEJ00% . AR THUE . FOKSEI A ZHE N [2]-[6].
T AR EBERT | B BE L B BRI | KRB B WU 1) 2% 1R B SR 8555 22 TR 3R I B2 [ 71-[ 9]
AR, L] WERIEFIRS . A fEm R E . TKEREARSE — BRFHENF R, A
TCRR I HES KRS T AL B BEOR B R AR I B 7 BB ik K HESE[10]RIBT Fude th, A+
SR H S TR OKRE T E R s T REELTIBE TG, REATEE RS 57.5 cm x 27.5 cm x 1.5
cm I FFHREEY 150 g I ZF R m. ELBE12]MBT SR, Ko bha o B2 sl pm A K,
AU A PREEFUECE 77 AT BLERAR/K 70 3 5o B (052 i . /KGR IAR B I EE R, FHE
Xt R KA FH AR LA, 675 Hh e B K BT S 2, R DA R A2 M /KRS B AT K B EE AR,
B H ATE T B BRFE A R L S G TR T A BB [13]-[15]. 204 L e A BalEKE . &
FRGWR T B TR IU L) A AR U B AR A U B e S B K, R EE A AR
FKRIZK B3 5 AT 5 S ) B AT B

Bl AT E 2l T R m BRI 08, AR DR HIR R KO RS A
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2. M5
2.1. IR XHBER

AVGRIGAE & P B OB E AN A 1E F PIE 31T, AR 113717, Jb46 29°11, J8 Ik
R RIS %, EESIREW, FEFHSIR 17°C, K ELZ) 1200 mm, FBKETELIE 6 H.

2.2. RIEHH

WG FTH B PRI R, KSR 58 em. 28 ecm. 3 cm, JEESEEAESHKAL: BT+
BONBAARTIE 0.5 cm x 0.5 cm FRiHIEL, BREEVE L SR RIREMHER AR KN, B
JEHETRY) 2 om JERIHET, WIS BT, B | om JEIEL . F A LIEYIAA R R R SRS
214 28%. BT HIKFEMF R FCABHR 1127, BRHEZ 120 g.

23. REAHR

T 2023 FHFRER. . BREKFEEHRE, KPR, f. mBEERemasR 4 HoHE 4 A 30
H.5H29HZ6 H16 H. 7 H20 HE 8 A 3 H. #EKTT AW, REEFRETRMAEREKE, L9
AN BB HE KR G 8 2 P N K . E T BRI MR HERR L X,
AREHSRGHIE, KAE SPSS 27.0 HHATHIEAE S50, MG F XN EEW X T.) b B B aR K

B,
3. ZBRE5 0
3.1. XM

Stof e v GG R A U I T K B R S PR TR 4T Pearson K66, 45 UMK | Fim. MEFHLIEE, &
SG R T AFFIEAFFEE A, K- PRiR S e, B HIRE S, SPRRGE, 2R 25%
REIEMR, SRR, PR ERREZE AR, FHRRE RS RITURMEXREEK, 720
4 0.973 F10.984, H TR SAHRRE . Z8 KM ¢ RELE R T 0.8, ULHHF34 R -5 5 s Ul
ARSI MR 8K HIBR SRR FAAEILE M. FYMNEE S S H IR PR XGE
SRR E GG, HCREGEREN-0.5 £-0.81; ZEKS5SHE. HIEREH. P R0E RS B, H
KABGEEN 0.7 & 0.84, LS TEIAGHEE 2D A, HxRECN-0.88. WSk, T
Al BRI H BRI B U G

HOKESSIR. HEBREL. PR, &k EMREEIEAXR, M REOMEUCY TSR 0.78,
HUONE AR 0.769 BARSIR 0.767 K 0.74; FEKE S THMIHEE . K EWEZ MM, M
KEZHIT MH-0.78 F1-0.36. BEHIEKERE TR KE . HEEEG TR, XEASRIA ety
Koy 2R &, AR 2 iR AR AR, WK I TR RAH R R, A K B Rk &, SFBOEK
SN ROEIE K2 I B A R T AR, WK AR, SEFOKER N AREREERT
WA, H R HOW N2 sn ks e A EH, [FIE B2 gt i 3R A SR, S 80K E T
TAIREEAG, BRI R, FEKEREROC . PR BRI RS PR K E, [
W2 MNAIEVI R TR /K5y, TTARGHE BESE T, KAZRIEIE R, M AANEIRIEZRDN, 15 2806 45 R
55, FEKESWD.
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Table 1. Correlation analysis between irrigation water volume and meteorological factors

#* 1. BKESSKRETHEXMESH

& BOKE  CPHAR EEARER BIRAE HEOKE HEBRE CPYRGE FEMENRE 2K
HEKE 1

PR 0.782%* 1

U 0.769%*  0.973%* 1

AR 0.767+*  0.984**  0.930%* 1

HPgKE  —-0.358%%  —0.352%* —0.388** —(.288* 1

H RE R 45 0.605%*  0.749%*  0.798**  (.678%*  —(.552%* 1

P15 X 0.414%%  0.497%%  0.480*%*  (0.517** 0.09 0.276* 1

TFIFRHEE  —0.780%%  —0.810%* —0.805%* —0.789%*  0.365%% —0.737** —0.503%* 1
#ER 0.740%%  0.839%*  (0.825%*  (.842%*  —0.287*  0.696**  0.700%*  —0.881%* 1

FE: *RPER R 5IFRIRAE P < 0.05 KT RSN P < 0.01 /KPR A

3.2. TEXWAZHRF

R RE & B A H S 22 KMO K30 AT Bartlett BRIEASIRSE N7 2 Frx, 0% KMO A
0.774, BEMPH <0.01, RYURBRERGFLEMEM, EEHITERT T

Table 2. KMO test and Bartlett sphericity test
& 2. KMO #5670 Bartlett Bk Q5

KMO {# 0.774
EALRTT 657.91

Bartlett BRI A5 H 28
WEE <0.001

B F WA FREE . E kR . B ZE kR g 3 . FREEKT 1 BERD AE—F R
SR FENS, B2 AFERSH R ETTIRRIER] 85.504%, KX 2 NERSTEEW R BREITE
RGN RS RE K BRI, 15 H 3 s T 8w JE R W 35 4 FToR

Table 3. Eigenvalues, variance contribution rate, and cumulative variance contribution rate of principal components

3. ERSHHEE. HETME. RitHERRME

F RS> FRAE{E T ZE TR R/ Y% BT ZE TR/ %
1 5.614 70.177 70.177
2 1.226 15.327 85.504
3 0.498 6.222 91.726
4 0.302 3.776 95.503
5 0.233 2.908 98.411
6 0.079 0.981 99.393
7 0.045 0.566 99.959
8 0.003 0.041 100.000
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Table 4. Principal component factor load matrix

4. TR ETFHATERE

S HEm A mmsim sd@RE PSR HREOKE CPXGE Pgixes Ak
ER 1 0.83 0.956 0.937 0.96 -0.429 0.589 ~0.904 0.93
ERGF2 0349 -0.042 0.087 0.012 0.792 0.655 ~0.008 0.198

N

3.3. EKESHT

Food, BRSO A B IR E AR R FRMEES O 5 o, By B MR E BUEKE S
WA 2.76 kg, 4.08kg. 12.57kg, 73 HIN 11.3 m¥/E . 16.8 m*/FiFl 51.6 m¥/f7. F-F5 5 & FEEK B AT
B, XRFBERFAEBEPRVIAUREBAC, KoERED, BBREEKEE, SKPHERAE. b
FAKSERMESE, FFARKEZWEMN, (oAt TEMAKT . TfEEmEKE BT, SR,
JEHRIG G, BRE A B INAR, XK o3 i 2 1 R DD AR, A1 b 75 22 B 22 ) E R s JE AR KR oK
WeRE B B K RIEIn, WERE A BREE R =T, K 2Rl HM R A KR AR 5, Ak
AT ORERE, XK R SRIA B i

GEZ B E W H i SRR S s AR BARARIR S AR HIGRE R SLE, AR R a6
SRR . XS B IR . B R MR B RS AR B PR P XU R K S, X
Eb A AT 1R A 3 R P2 SR B RO KRR, il 1 Fos. B T e LR, ANFEAEE KR
5P A A, B BRSPS R T m K B . War s, AR, B MR
SEESR AT I 2.2°CHN 13.5°C, HEKEAT MG 0.51 kg F1 2.9 kg; —M—0 M, BEH— O IR
YRR RE 0 AIBE N 12.7°CHN9.1°C, FHEKE D HIIE M 3.19 kg A1 1.35 kg; HFRE—m—0 8], Bi—a0
HIE RS SRR RS 2 BRI 1.62°C 1 2.5°C, FEKE S B8/ 0.78 kg A1 0.45 kg, XK N REE—
o 3 P P — O A R Y B 25 22 T s =, Hp L BRSSPSR 2 3G N 8.1°C A 9.6°C,
FEZK B4y B30 2.04 kg F12.37 kg.

Table 5. Statistical table of characteristic values for early, middle, and late rice seedling-raising

5 B P REERSHHER TR

ek EEM A1k H I HEKE kg PRI C FilfF/KE mm P RGE m/s

SLEHA 4.9~4.14 0 19.4 54.5 1.3

3 — = 4.15~4.19 0.78 21.1 60.9 1.6
HFE .

W0 4.20~4.25 1.49 21.0 16.3 1.6

=m—a0 4.26~4.30 0.49 21.6 38.3 2.4

SEEF 5.29~5.31 0.51 21.7 35.9 2.1

_ —I—i» 6.1~6.4 0 22.7 27.4 2.0
R .

PIH— 0 6.5~6.11 1.04 23.5 49.0 1.5

= 6.12~6.16 2.54 29.6 0.7 2.0

S 7.20~7.22 2.90 32.9 0.0 4.1

3 — I 7.23~7.25 3.97 33.8 0.0 2.3

PIH— 0 7.26~7.30 2.84 30.2 66.7 3.3

= 7.31~8.3 2.86 31.2 0.7 45
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Figure 1. Fitting diagrams of average temperature, rainfall, wind speed, and irrigation water volume for each growth period
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AW ICIEE T KR R E RS . AR B R AR R o i, R d AERk
B AR TRE K BRI, 4R T R K I BN 3R, IR L5 A B K R S R IR I At T AR
FELRUT:

1) Hod R L) R E K E 2 BT, 2024 FEEEKE AN 1.3 m¥E . 16.8 m’/fi
SLem’m. HEKESERE AR RCRE. PR, BEREEL KGR, 8K PHXGE, FmEhg
FE R A, HPAHNHREE . Pk R ARG,

2) HE/KEM B R AR IO AR e R BRI 28K SPIARRRRE . H R 4
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3) BMEAEFIIOKE SRR BMAMICR, 5 R ERAEE KgAK TS, 3R
RER BT Hh S i & 28 B K & BV AT IR E S PR & EE 77 I=a x Tmean +b, 25
Z ¥ a F1 b 20504 0.2366 F1-4.469, R J54 0.8836, MG T) LS &R K BRI 2%,
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