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Abstract

In wintering places, colorful grass leaves below 10°C and stops growing, while chilling injury occurs
below 5°C, causing soft rot. Overwintering mother plants often fail to overwinter safely due to neg-
lect of management. In order to solve the current situation of high energy consumption and provide
a low-cost overwintering technology for the cultivators, this paper studies the energy-saving over-
wintering cultivation from hot water source, automatic water supplement device, multi-layer seedl-
ing device and temperature adjustment technology. With water as the medium, the water with the
largest heat capacity is used to adjust the air with the smallest heat capacity, so as to realize root
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pruning, root cultivation, temperature adjustment, fertilizer adjustment and gas adjustment with
water. The results show that only the shed temperature and a certain water level can be maintained.
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1. 53¢

M H(Coleus blumei), JEERHHESILE, 1837 HL/EEN LR PO N By AL, B R A,
NAPEETR, ALk [1]. REMKFRRAIE . AR KW, $5IN 2008 4Bz 46T
VIR EAEZ —[2], tBAE 2018 JLattt AR 2 e & b2 N . B s Al N2 I RA BT kA B
WA AR KA DIRL3], AR MO, R OGS i A H A BR A 2 /g, (HR R il
—EAWNPENTH AR, SRR 7] B R X R AR A, AN 9, BACRJE 12°C Bl L, kT 10°C
IR, KT SCPEGRMELR . B R ARG, B, HAFoiR G 2R i . Ea
R BT BT A IR BE AR 25°C~30°C, IR T 1I5CANREA ZF[4], MHIEIRE R M A m BRI R L,
BORVYIRAL T BERETEIRIRAS, ARG R M B A BOR SEHti R 5 B B 1 A S S DA R AR X
R AR D A RE i IR T I AR T R . SILFAR, RSRREH EEEEARZHHLT,
WA — LB [ VN RS AREAT B B, XA bR AR, BRGNS 1T — e 1A ],
HAEHH HORIE M S8 1 A SIRE 2 IR A A SGE, REAREREIL. XK, ERFURE
K FE T, R Bt 52 20 E AR R, R S R AR AN U, FURZ I R AR
A IPFAFRE B REE . TR AE LT, AL IR BRI B F 1 BOR AR ) B A6 B,
PRI, FESEER AT A s, B 2 A R S H mEOR, BRI ] RS AL 4R ]
SRR R BLH B SR VAR AT AR R A SR SR GE AT e SR A T R E AR L2, {ELRE
Beim, @A AELI&SZ . BAREMRAE 15°C~16 CIFFHfA MR tR, {2 10°C LA Bahnl LA K[5]. A&
SCAE SRR b BRI AR AR BOR AT TR R IT, AMUBEIS IR o R m (B A s &, i ik
REMS PRILRE M R HT SRR, AR i

2. MRIE A%
2.1. EEBHKERKE

R TR T A BT K2 7K, /KA Py B AT Tk 8~10 em i /K, et Bk T3t R i
ANFAAERKIAFT R R K. KRRV Dy 20 BKZE 25 JHK . /KRS 96 B Ju A 120 JEK % 150 JH
Ko FHAR IR B K R 2 1] () [RIBE TG L A 55 JE KA 60 JE K. BiKJE AR KA. XZEMEKIREALT 8
JEK, HefE 8~10 K.

2.2, BB

KA NTCE Z AR SR AT B R K 8%, R SR AR IR e R T AR s i B, R B 4
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M E&E, HAFEET, KREHREANERE, LEasea LI Z.
2.3. BIEER

R BT A A IR R A B AT M IR A ML R, R A N R 0 A A B Eoa 455 i
AT R . R B LR T2 I R S FEDy 30 JEOK 2 50 JHK . 58 3B MO LER 2 10 B RV
By 3 K % 5 UK,

2.4. RERANE
GrERdL. — R — B N 3 AN Ab
2.5. EibALEE
oy M THI AR FE R 80 om ZE 25 4R 54l 2 M Ab
2.6. IKE
T SR REBE AR T 5
2.7. Wiim
Gy R — RO — JE MDA/ 3 4H AR FRAE R 8:00 I /KR A1 EC AE Y[R S
2.8. RERIESHMREIT

FEALHE 80 om AR B R E . FERAZIMMICRE,. M0, 1, 2, 3MRIIIBNE MR
il H SRR B IR K E . BEMKCRE N — i S IR EDEE, AR ER S in S A RRE
i, AT ERRESUKNETBaK, IR EME R ERE TERRE L, AT Ed S
IKEPEHE W BRI, I BT T4 A sl bR B R EE KN #v.

TR AR E AR B E R X, FREMAIX A AT IR e, R, B e M R,
ER SR OB IR, RERIRA TS, (RAEZ MR, B RARARKILIn, K st
HER AT A KAT, BERAERACEEIRARE, AN TEARANEERE. 4%, Hak
8 ] PANZ s R KRGO ghiR, SR A R E A RO BRI SG0 AT DU K
X, AR E FRUKE, B YA R R RCR AR .

3. BGRENH

BB KRBT EE, BT DUKEBR. DUKSRIR. DUKIRER . RAE. . TR, Seal 1 m™
TR IR AR B R . H R PR A B i KK AR BRI, KA a i
POKIE. BaHCRE. ZREFERE. NOURE; B A iR Bl B TR SR A
LEWEEZW, HTERKENTERE AR BN E Y LED YA KADEIT, B
MR REROK I B BRI T B CR BN B RRE,; P RO EER TR R A AR E,
MK BRI E R E NGRS . R EREARTT R, iR E Wl iR LodE s e E
AN E B AN KR B B i KT A s, AR TR KA ANE SR KR, A8 T4
PR . BB N ZKETREA f, WUl AR, KSR IR R TR A KA H
ek 2 AEMMR, 5 H B MR A OsmE IR . RS T Ew T 33 IRE S IR A A K
5, RESATRE R AM TR EDPEAER. fER, M. KR, BEZEREERS, &
Moo AN RS KERAT B EARRE W, KRS A B (R 1. K 2).
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3.1 KERSERERGMNKERMPBERSH
KRG IR ZR GE IR A 25 LA, 52 X AR A A 38 B, KR B R AS 225 (55 3)

Table 1. Path analysis of four factors affecting water temperature

1 KRS 4 ERBESH

N IEIEES" R _
et t Sig.
B Std. Error Beta

(Constant) 6.280 0.258 24.332 0.000
= —-1.300 0.215 -0.151 —6.059 0.000
K W 0.537 0.018 0.791 29.756 0.000
IKIR 9.316E-03 0.006 0.040 1.465 0.144
iy 0.995 0.149 0.198 6.685 0.000

Table 2. Path analysis of influencing factors of water temperature

F 2 KEEWEARMBEEDH

. HEYEES B R )

Y t Sig.
B Std. Error Beta
(Constant) 6.329 0.256 24601  0.000
. iz 0.896 0.133 0.179 6.745 0.000
Ki

" B 1,166 0.194 0135 5997  0.000
i 0.540 0.018 0.795 30010  0.000

Table 3. Path analysis of the influence of water depth and membrane system on water temperature

3. KRERERGIKEZMBBED

. IEVEEY " 1% A _
1Y t Sig.
B Std. Error Beta
(Constant) 5.614 0.345 16.289 0.000
KR JiEE = 3.056 0.239 0.609 12.782 0.000
KR 9.494E-03 0.011 0.041 0.864 0.388

3.2. KRS EMAIE RGN KBEHMAERE S

KRS AL B R G KR R 3 LR, AR B KR A AR 2 LR, KR B
A& (L 4).

Table 4. Path analysis of water temperature affected by water depth and off-ground treatment
4. KRS BB KREZNARE ST

. (TIEVEES A4 BERE )
TR t Sig.
B Std. Error Beta
(Constant) 9.578 0.547 17.525 0.000
K IKIR —4.736E—02 0.013 —0.205 -3.649 0.000
b -0.269 0.486 -0.031 -0.553 0.580
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3.3. KERSHRRGMKBERMPBER S

TR S MR R G0 K IR A 2 B, MR A K R K IR R 2 3 B (3R 5). WA
(7 IS ORFFHI IR 5 2 RF— 5 /KA A REIE B ORI A e EERICR

Table 5. Path analysis of the influence of water depth and shed temperature on water temperature
F 5. KRSREKIEFMMAVBR 7

n EIEVEES BERE )
LY t Sig.
B Std. Error Beta
(Constant) 5.829 0.146 40.033 0.000
K R 0.592 0.017 0.872 35.185 0.000
KR —2.014E-02 0.006 -0.087 —-3.525 0.000
9.00
8.00
7.00
qz
1
1 6.00
K
it
5.00
4.00+
3.00-

— T T T T T T T T T T T T T T T T 7T
3.00 5.00 550 7.00 750 8.00 9.00 950 9.80 10.00 10.50 10.80 15.00 16.80 17.80 22.00 28.00 66.00
KR

Figure 1. Relationship between water temperature and water depth
1. KBESKRXER
3.4. RIEKROTE

FRAE A F KR S K IR g2 45 i (B 1), KIRSKEA W 3RETKR:
Y =7.7602 +0.3549 X —0.0246 X 2 +0.0003X *
kG y ~=0.3549 - 0.0492x + 0.0009%*
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X, =46.115712
Y, =7.7602+16.3679 — 52.3255+ 29.4299 =1.2325
X, = 8.55095388
Y, =7.7602 +3.0344 -1.7983+0.1875 =9.1838

o REOULI MR . 46.12 om /KR il BE B AR AU BT, 8.55 em 7K IR Ay i 5t v st BT o
35. mIEREW S
HIRERESHI U T AR5
Y =8.43+0.004X
Y N EARRE, XN HOKFER(mI).
WS H AR N 12°C, Y =12 AR, A LLE ).
12 =8.43+0.004X
R FFE, X =892.5 (ml), ENEEHUKIE N 892.5 (ml), HeF st/ NitiiidE A 53.55 A .
W HARIEE N 15°C, ¥ Y =15 /N, T LA 3
15=8.43+0.004X
fRJTHE, X =892.5 (ml), E4E4rehHokifie A 1642.5 (ml), b miag Ny 98.55 A 1.
W HFRIRE A 20°C, ¥ Y =20 RN, AT LIS 3]
20 =8.43+0.004X
R FE, X =8925 (ml), ENEE/rah#okifiE N 2892.5 (ml), e midt /Nt & 173.55 A o
B 3 E KRR B AR B EAKRTS, (FFHREE NG KRG E KA AE S E A KR
B, AR EDh e K.
4. g

1) HUTDRZ I BT REBR AR AR, AR XU s 2 1R, AR R IR R A B K K B
WA RN, ATSRILLUKEER . DUKFRRL DUKIETR . R, 8

2) ZEEHARERARE, HEWOREAOKE. BaMKRE. ZRAREE. AafCEERNT
EEERT UKL R B3 E 20, SCOBOKEN T B E BB, A B O K s
BRI R RAZHRTT S, Rl E A IR b rT DL I Ak B 8 sh#h KR Bk & v KT
B A, AR TR KA AE SE AR R, AR T EDGE PR,

3) AHIREMN NRKMIREA M, WLOEN MR, KRR AT AERET, RAES
AR, FERGHEMAEACEEIRAR. WRESFHINEETHSRES MR AA LIS, R
ARERITE DL AR T IEMAE R e Y PE K.

EE&RIE
W1 AR B % S RIHTTH 2020CX27.
P
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