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(ET1). 0.5 (ET2). 0.7 (ET3); BKA: 0.7 (ET1). 0.9 (ET2). 1.1 (ET3)), XEHbL=E. KOFHZZE (Water
Use Efficiency, WUE) K& S JRBHTEEA VAN, IRk BRI K BT TR KEKTFEL AL, HFUELRW
AR FE S S B R HEAT IR . 45 SRR ET2 bRk . AR s R AR S B0 0 B2 5 T H AT 8.54%~
14.27%.28.61%~32.99%F/1 38.70%~70.83%; AH%: T- ET3 AL 3, ET2 Ab38 Al ZEAX FFARAR P & 2.50%15 3 T 125 WUE10.05%
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1.1 RIEFR

T 2020 4 11 H—2021 4F 3 A AER LAY R 2= A0 #r
PEE K AR AR B R H G IR =3 TR, IR Kas
AL HHEE, EALEE 10 m, RIEKE 40 m.
RIGFTEIX (38°77'N. 115°48'E, 4k 18 m) Z4E-FH
KR 13.4°C, HEE%2511.0h, ZKE 17853 mm,
FEKE 451 mm 247, PENFEEEHRE7-8 A. HikF
HE AN ECR 6 5, KRR ORI T A (Kx
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ExE: 0.375 mx0.290 mx0.240 m, 2 HR/AE) FRIFHR,
3L 54 Z BPEE CHAIBPRATRLL N 3 17, RS ER
0.075 4 g/em®) #¥.

1.2 Rt

R TIR G, A e I Hh H iR = A 1 e i 3
AMEH NI H B EM 20 cm KM H 2FEKE,
BV HZEBEMHRMAERENLR, BFH 3 MEN
WHH Z& M o0 N 28R LR EL (T I: 0.4, FFAEARSLIH .
0.5+ FAKMM: 0.9)

IR LLE N 20 em 28K ML H R R BN KK,
WARA ISR I R 3 AN B IR R 7% kL 2R K
KEAKF (H: 02 (ET1) . 0.4 (ET2) « 0.6 (ET3) ;
FFAEALFI: 0.3 (ET1) + 0.5 (ET2) . 0.7 (ET3) ; %
BRI 0.7 (ET1) . 09 (ET2) . 1.1 (ET3) ), %
WP 3 IREKE, —REE 12 8k, JLEE 108 H.

1.3 Rz

FREEAATEE3-5909 0.25 F1 1.50 m, EECKHILA —
B4 1 OB AT A, BRGE T, 3 BRI IE
S5O JEFH 300 L K AEARECHIAS RS 729, A ORAS [R] Ab 22
it AR AH [, e I K I 3G R AT HE K s KT ORI
THE, WSKIREN 2.0 Lih; FEREEK 3 IR, W RBEKAS
4359 08: 00, 11: 00 F1 14: 00, FHHEKE 5 A5
R HBEK R 40%. 30%F1 30%, BH VKIS a] 20 5 A
08: 30. 11: 30 Al 14: 30, B4 F L IRER G R
TN 3 A EL: I (0~14 d) s FFAEAL SR (15~57 d) 5
KA (58~129 d) , 24 WI&-Ab FE K 1% a0
1R,

x1 EEEHRAIEKFR

Table 1 Irrigation conditions of each treatment during the whole
growth stages
(- #k)
1
Gm%f S’iges ETI1 ET2 ET3
T Seedling stage 0.001 0.002 0.004
FEAEAL ] Flowering stage 0.007 0.012 0.016
AR Fruit maturation stage 0.023 0.029 0.035
44 FH ] Whole growth stage 0.031 0.043 0.055

W E JFAEARSIYIAT AR AR I AN R AL B 2 IR g3 3l 9 ETL
(0.2 0.3, 0.7) + ET2 (0.4, 0.5. 0.9 1 ET3 (0.6~ 0.7. 1.1) .

Note: The evaporating pan coefficients of different treatments at seedling stage,

flowering stage, andfruit maturation stage are: ET1 (0.2, 0.3, 0.7), ET2 (0.4, 0.5,

0.9), and ET3 (0.6, 0.7, 1.1).

B IR AER A B AR A e AR E S R SR
(Electric Conductivity, EC) %5 £k 2.
#x2 HEHBRSE (EC) HEEAR

Table 2  Electric Conductivity (EC) value adjustment plan during
growth stages

(dS'm™
A= H ] Growth stages ET1  ET2 ET3
T4 Seedling stage 2.5 22 1.9
FEEAL I Flowering stage 2.8 2.5 22

AN (D s se an

Fruit maturation early stage (fist ear fruit) ' ’ ’
WO R (. SR w6 33 30

Fruit maturation late stage (second, third ear fruit) ) ) )

1.4 MEMERFGE
1.4.1 BEAIRERTF

FEWIEZE 20 cm AR E (T, °C) « MIXHESE (Relative
Humidity, RH, %) FlH ZRENEHES (M, wm®) HF5
IRV VR IR B W 28 (CGP22N, ¥, F[ED My
H B BRI (GLZ-C, Wi THE Y = R B B IR AW,
HED TR, Bl R 15 min.
1.4.2 Frnfta ABE

BANEBEWARAEE TR (B 30 kg, HE
0.001 kg) ., SEEIRMITT A&, R 08: 00 XAl
— REGRABGHATFREICSR,  RFH R T 1% 9 [R] 1 2208 k)
R, Mk HZEE R A

T=IA W Wi =Sin (D

X T,ONEMRH R E, ke LN @ REEKE, ke
Wi NE i K 08: 00 BHEARIER T TEAE &, kg Wia
NE i1 K 08: 00 FEMGER A&, ke S
N i1 K 08: 00 [l &, keo

1.4.3 HiAKIIF

1) MF$E% (Leaf Area Index, LAID)

IS AT, A 14 d EIR, AR
SR g 568 2 56 4 SR AN LR EECE 3 At MR
K a (em) FIFETE b (em) , FHICFARRE S, EEUTR
500 130 Femt A TR AR A M, 15 SR T AR
LA (em®) R () U, Spkk S LA 28, B
PRAM TR L; RIEMEZEE d (BRm® , 5N
T FR TR LAI=10dL, .

LA=52.54-2.61ab+1.30a’+1.55b" 2
(R*=0.96, P<0.000 1)

2) BRE. ZEH. S EMXS S E (Soil and Plant
Analyzer Development, SPAD)

PR 1 A RO, Ay 2R 35 0 38 T (1) 1 B v s 25
BRI AR RN &, FEFEZEHEEE 2 om 4bgy 2 AN ]
(90°9& /1) M, BUIPIME; R AR & B4R
{X (SPAD 502 Plus, F]JER3EREL, HAD X 54T
DEE, w3 s 5 T AR R A — 3
1.4.4 FHi7%E

2021 4 2 AHFMERIK, FERA G BAN/NXCRHH
TAE MR, BT EON PRk B K F
R AN

WUE=Y/T & (3)
X WUE AR FIRRCR, kg/m’s ¥ NTEAGF 2 8
WRie i, kg/bks T NEAdBWIRREREEBE, 'k,
1.4.5 HRREwK

APV BERE A FHR-5 B SLscaii B bl &, MR
YRR RIE, RERE=Aamal,

BRI 4EEER C R 2, 6- S HE i ks
A LR R 2 RO iy nl v 1 [ 2 R 5 S
BIHE; AlVAVERER BB -RR R L ks AR AR
KHAHE D G250 Getaik; MR LR /KHR-H IR
bhtaik; TAnsr & KA PR FIZEREESY,
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1.4.6 FHrAMBAR ey s 5iE

WEIBUE I G 58~98 d SEPNHHE, XA RIALER )77 & |
K 53 I FH R ANt i SR AT 32 A b, IR BV
IKEAKN; HKABRILEKE NN ABESRESRTER T
A AR TR B B A RA, RAEZSRES TN, &
7 H R 5 MR R 3 2 i H 2 B A S A ALY R 3
AR A SIS 0T AN e S AR AR AT B IE
1.5 HEAEBSSIT o

FIH Microsoft Excel 2019 #4174t 11: SPSS 20.0 %
HEATHAR 7 A AR B, 3 870 53 B e B E K B 7K
DPS MM SR AT S EUG T IR L 2 n AR 7
JEREAL, RN R Z (Mean Relative Error, MRE)
HH R %L (Coefficient of Determination, R*) A3 J7 iR 1%
# (Root Mean Square Error, RMSE) $i& A5t A5 7 ) HE
PEREAT I

2 HER55H

2.1 AEEKENEARE KR A0
2.1.1 RRNEKEANERERBIRGZ A

B A A IR, AFEE IR 2R LAT 3
SR (k3D . MEEKEN, thafeEE
15~57 d 1 LA 22535 i ss, ET2 AB/E e G
15~71 d BBk AER S 15 d ) LAT 2051 8 25 = T Hedd
Wb 8.54%~14.27%F1 11.42%~22.26% (P<0.05) ; 2%
FBRTEE MG 43 d 2emUE A, KR iy
P, ET3 AFRAEERS 29, 57 M 71 d MZEHEES T
HABAEFE 5.58%~36.56%; SPAD FRTEEM )G 43 d 2l
IR AN Y B IR g, ET2 AhERYEEME)S 15 d
] SPAD &2 & T HAh A HE 5.69%~10.28%. ihiMHIT &
BT E P E /K o 35 At PR R R LA PR3

®3 FRESEKEXEE KRR

Table 3  Effects of different irrigation amounts on tomato growth indices

K3k HEZK AL SE M JG R AL Days after planting/d
Growth indi Irrigation
rowth mdices treatments 15 29 43 57 71
N ET1 32.81+0.58¢ 58.55+1.02¢ 77.31+1.44c 113.49+1.88¢ 138.98+2.14b
Hﬁ.ﬁj ET2 38.27+0.68a 68.07+1.05a 95.08+1.35a 131.54+1.66a 158.14+1.82a
Plant height/cm
ET3 35.00+0.70b 63.74+1.19b 86.02+1.56b 120.76+2.89b 143.21+£3.95b
B ET1 4.96+0.13a 6.03+0.14b 7.69+0.33a 7.76+0.15b 8.12+0.16b
?A—‘*ﬂ ET2 5.13+0.09a 6.30+0.12ab 7.33£0.13a 7.83£0.13b 8.56+0.23b
Stem thickness/mm
ET3 5.23+0.09a 6.68+0.14a 7.53£0.12a 8.74+0.20a 9.24+0.25a
ET1 40.74+0.37b 34.59+0.69a 38.28+0.95a 40.19+0.43a 40.99+1.02a
PR AR & B ET2 45.41+1.32a 35.09+0.47a 36.1+0.58a 41.45+0.37a 42.33+0.88a
Soil and Plant Analyzer Development (SPAD)
ET3 42.83+0.23b 33.69+0.46a 35.73+1.03a 41.39+0.73a 39.65+1.17a
TR ET1 0.26+0.014b 0.83+0.042a 1.41+0.039a 1.60+0.060a 1.93+0.083a
INTH
Leaf Area Index (LAI) ET2 0.33£0.016a 0.96+0.052a 1.48+0.055a 1.65+0.060a 1.67+0.075a
ET3 0.29+0.012ab 0.85+0.034a 1.27+0.075a 1.4940.065a 1.74+0.126a
HQ%‘ Plant height ET3 EX3 sz ek ET3
Z£HH Stem thickness ns ok ns ok ok
SPAD *E ns ns ns ns
LAI *E ns ns ns ns

H: ARNEFREFRRAERIZREE (P<0.05) ; »*RRREE (P<0.0D) ; ns XxABE, TH.
Note: Different lowercase letters indicate significant differences between treatments (P<0.05); * indicates significance (P<0.05); ** indicates extreme significance

(P<0.01); ns indicates insignificance, the same below.

TE 7K B PR R B R M IA B B 2 K (P<0.01) , it
MR EM S 15 A1 43 d S22 (P>0.05) AMAIE
B B 2K, X SPAD Al LAI 52N AE 248 5 15 d
R B EER. HEREEESIERN, HEILFZE
¥+ SPAD 1 LAI, & X K & 58 Uk
2.1.2 FRRIEKREANEREEE. T Ak A R RFE
ENEAAD]

ANFEG T EIARBE (T, eom) FAH PR
BEERIFCE (Tonean) (B 4) 5 TonamAH Tomean LIRIH
AR B O, RN BEE K ESE I, AFEA
A R RIS . ET3 AFE T, wanMl Tpean BEILA
ASFR ) B 2N T 8.95%~43.49%A1 15.08%~33.12%
(P<0.05)

BEE FEK B INE AR B (V) FaZEEE (T
EIINAEY, WUE 2 EmrEas (£ 5) . ET3
AEFR Y RO T ot K, 9 0.82 kg/BkA1 0.037 m®, EE&ET

HAh AR FE 2.50%~19.00%F1 11.71%~18.02% (P<0.05) ;
ET2 4b¥ WUE #i¢i, N 24.48 kg/m®, 22T HAh ab
10.49%~11.11%; KT ET3 &b#E, ET2 AFEWTE ¥
FEAIG 2.50% 115 L N H 5 10.05%11) WUE FIT5£ 22.23%
MK . KBNS Y. T oF WUE Sy 2%
(P<0.05) &
F4 TREEKENEMEEHHEBENZI
Table 4 Effects of different irrigation amounts on transpiration
during tomato growth stages

LW T, s/ (kg k) Tomean/ (g 1" -d ")
Growth stages ETI  ET2  ET3 ETI  ET2  ET3
T Seedling stage  1.43c  1.81b  2.15a 46.06c 51.57b 60.73a
AlA ERLH)
IF e R 3.59c  451b  5.32a 102.65c 128.93b 151.83a
Flowering stage
=f 37 ﬁ
IRFR A 2454c 27.03b 29.69a 272.65c 340.38b 407.65a

Fruit maturation stage

A Toeaw AN IIZEBE, Tme AT 25,
Note: T, ¢ is transpiration in different growth stages, and Tcqn is the average
daily transpiration per plant.




120 Ll THE2AH (http:/www.tcsae.org)

2022 4

RS NEEKEXNEN~ERKSFIAYEROFNT
Table 5 Effects of different irrigation amounts on tomato yield
and water use efficiency

AbFR Yield per ﬁlant i Total Water Use
Treatments Yitke ) Yield/(t-hm™) transplraglon Efficiency 3
T »/m (WUE)/(kg'm™)
ET1 0.66¢ 1.77¢ 0.030c 21.70b
ET2 0.80b 2.12b 0.033b 24.48a
ET3 0.82a 2.18a 0.037a 22.03b
2.1.3 RREEAZAH LRG0

R 6 A8, AS[EIAE K B0 SRS AU & 5 AR 2 1
AF. BEEREKEI N, REFEE LG, ET2
AT T HA AL T 2.63%~5.26%; B 5L T B L i 3,

ET1 ACBEAASIR ER AR ANAL 3R & 1 B35 i T oAt Ak 3
18.99%~59.19%H1 15.47%~30.16% (P<0.05) ; ET2 4t
P ATV MRS AN AT VA B B S B R e T LA A B
28.61%~32.99%7#1 38.70%~70.83%; ET3 AbFRMI24EAE R
C G EEERTHMAIE 17.31%~25.00%. KR
TIAEER EE . FIVEVERE . AIIEIEEE A, LR AR
PER C SR RO R E KT (P<0.01) , XHE
PR & B A B (P>0.05) o
Ro6 TNEEKEXNEAMINLREHIFM
Table 6 Effects of different irrigation amounts on tomato
appearance quality

ET3 A3 5 F HAAL TR 25.39%~33.22%; ET1 AFEH b5 RN R Gl
ﬁﬁﬁ%ﬂ:—ﬁ\ﬁﬁ&i‘fﬁ 0.26%~13.88%. {gﬂ(ixﬂ-%ﬁﬁ&l\xn =S Treatments Fruit shape index  Single fruit mass/g (N-cm?)
TR AR ZE (P>0.05) . ETI 0.74+0.014a 94.66+1.82b 11.20£0.27a
JRHIRE A /f e _— N ET2 0.76:0.020a 105.7745.64ab  11.20+0.58a
& 7 A/, BEA&E KSR A B AL 3 ET3 0.72+0.010a 141756420452 9.800.29a
BEBEES, AR C BRI HKIES, nETERE . I,F*%t ns ns ns
) e = ” - Irigation amounts
FVE R B TR AT VA R T B RS 1 R )
R7T TREEKENEMES MRAVF
Table 7 Effects of different irrigation amounts on tomato nutritional quality
o VAR 7 7 AR~ . 4 3
5 e (TR JHERIUR BRAR - apgmpn  FERC
Treatments Nitrate/(ug'g") oluble s_l}gar oluble pr_(l)tem Lycopei?e Soluble solids/% Vitamin N
(mg-g) (mg-g) (ugg) (mg-100g")
ET1 145.13+12.22a 35.96+1.08b 0.06+0.001¢c 529.88+11.35a 7.20+0.50ab 10.39+0.24b
ET2 117.56+6.69b 53.66+0.88a 0.19+0.010a 447.89+23.58b 7.93+0.38a 9.45+0.42b
ET3 59.23+1.92¢ 38.31+0.87b 0.12+0.010b 370.07+27.54¢ 6.40+0.32b 12.57+0.24a
$#E7K i Trrigation amounts ok ok ok ok ns ok

2.2 BREREEEKEEMHARBEGERENET
2.2.1 RAEZRSSATHRIREMIEKE

BT KR R B S 11 AN TR bR AT
TR T R 8 TR, BURIA E R 1) BRI TR
1A% 89.734%, HIALE T RIGL R AL RGNS, ©EH
RO R BN R sy, n PR & AN H AR
KB R E R Hd, H—FlRa B s 7RG
S5 RN 69.330%, FEAFEME. KOFHZE. 1
R WE. ML, FMaEMYgEER C, Hpg—
FEO SRR KOFHSE. RRBEEMAEER C
BHAMHGEE; B GEA T R RS R
20.404%, FEAFEREEREA A E AR, P
ZEMS GRS TR R C RAMKES.

®8 TS REFITIIE

Table 8 Principal component coefficients and contribution rates

4 Principal components

577 & Independent variable

X1 X2

¥R & Yield per plant -0.314 0.268
WUE -0.346 0.141

R FREL Fruit shape index 0.304 0.293
L& Single fruit mass -0.349 0.120
i & Hardness 0.357 0.014
FHMR : Nitrate 0.342 -0.164

AL ERE Soluble sugar 0.131 0.524
AT % B R Soluble protein 0.009 0.563
FE AL 2 Lycopene 0.311 -0.277

AL PERE TEY) Soluble solids 0.309 0.282
442 C Vitamin C -0.338 -0.182
FFAE{H Eigenvalue 7.848 3.152
TIBR% Contribution rate/% 69.330 20.404

K IR 1) 1o AT SR G 0 b, MR ZRE TR R AL
SRR 9, LA AL B ET2, fARALHEN ET3,
HORITR . 157K B 10k AL BLA ET2.

*9 TENEBERDEGEES

Table 9 Comprehensive score of principal components of

different treatments

g ~ oy,

s FROP LG R 2R sk
Principal Principal .
Treatments Synthesis score  Order
component 1 score component 2 score

ETI 0.602 -0.985 0.147 2
ET2 0.553 1.013 0.685 1
ET3 -1.155 -0.029 -0.832 3

2.2.2  FHARAEMER 0 R T 0948 K AT A8 R AT
W RERHTFHERE (D« HPFHEE (RH .
HZ2BS4ES (M) 1 LA 5iE % b H 2% 5
BRI R E AN ARSI AN ET2 () H 2
= (T,) 5 7. RH. M A1 LAI {E@4& 50 M FAAH 5% 204
GEREW, T, 5 T. M R LAI £ EE FEAMHEME
(P<0.01) , FHRMER/AMKIRN M. T LAL (R 10) .
B8R R AT T, 525 B 7 B2 /MK IR
N M. T LA, X b B RN (a] 3z 42 R B0 A1, M AT LAT
P T, Mo £ B EEE R T XF T, i R2m 3 g A 432
YEH, @it MR E R, BT T, 72 A T [m] R s2 0
2.2.3 HBRBEMBRBIEERABER S 5INE
% 10 AJ75, WREL M. T F1 LAI 1F N 285 520 R 1
5 ET2 AbBR 75 HE R B B S . KR T, 25
M PR TR G %, R Z SRS 5, 310
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Tl H ALy J B R BRI AN R TR, Ao A5 2

T,/=147.78In(M)+68.17¢"*'+302.30In(7)—1 816.37 (4)
(R*=0.896, P<0.000 1)

b TR H A&, o M ONH ZRUEES, W/m’;

T HHFHERE, °C. A 455% R>=0.896, FWAFHEHH %
s AR LI 89.60% H_EiR K7 Fr 5l ik

® 10 EMAZEEESTWEATFHEXIHRMERESH
Table 10 Correlation analysis and path analysis between tomato
daily evapotranspiration and influencing factors
EEHAE BT

AR EX Indirect path coefficient i ?%/%ﬁ
Variables Direet path Correlation
P > M LAI T coefficient
coefficient
M 0.61 0.28 / 0.02 030 0.89"
LAI 0.25 0.14  -0.04 / 0.10 0.117
T 0.38 0.40 047  -0.07 / 0.78"

I MO RRNEES: TOARPEIRE: Y A&R RS R M.
Note: M is the daily cumulative net radiation; 7" is the daily average temperature;
> is the sum of the indirect path coefficients of each variable.

FIH ET1 A1 ET3 AbEE ) S IUAE X By g 75 s 15 A ik AT
fs, WK 1 pRs TR R H B RS T,
FIRERN, REREBKT 085, MHXTiIRZE (16.88%)
T 20%. KEEGLE R, ARIE AR A
B TR RVEE Bff 2

800r 0 93x+44 61

R*=0.851

| P=0.0001
600 RMSE=49.88 g
MRE=16.88%
n=80

400+

200+

B3 {8 Simulated value/g

0

00 300 600 800
S i Measured value/g
B 1 &AM E S mME S AR R AL IME 69 P AR
Fig.1 Comparison between measured values of tomato
transpiration and simulated values of the model

3 %

CEMARY, ZEES5EKERIEMCEY, &
B R SRR R R IR R, S KEBE—
SE R BIAEIS , B B KA I B sl e i B R T vk
T~ SPAD FI LAT B35 /K BH i &2 21 fe ek i i 345201,
IR ST A ] T 40 AR S I A R K R TR o 3
Ik, (HEE e AR A B BRPOPL AR
ORI, BEFE HEK B R I0 H e 5 = AR 74 2 it H
MR R B 2 nrE %, PR, SPAD. LAILL
AL MR A TR LA M R R s s, xS
IPNGIPDELE: E7 % Nt 8
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Estimation and experiment of the suitable irrigation amount of potted
tomatoes with coconut bran using pan evaporation

Liu Cong*, Gong Binbin?, Gao Hongbo?, Lyu Guiyun?, Wu Xiaolei?,
Zhao Feng?, Huo Zhaopei', Zhang Xiping'*
(1. School of Urban and Rural Construction, Hebei Agricultural University, Baoding 071000, China;
2. School of Horticulture, Hebei Agricultural University, Baoding 071000, China)

Abstract: Current transpiration models have commonly used the greenhouse climate as a boundary condition. The measured
transpiration, the water holding capacity or the accumulated solar radiation was normally taken as the baseline to determine the
irrigation amount of greenhouse crops. But, the determination of the irrigation amount required many monitoring parameters,
and the accuracy of the monitoring instrument was relatively high. In this study, the optimal irrigation level was determined for
the potted tomatoes with coconut bran in a solar greenhouse using the evaporation of a 20 cm evaporation pan as the baseline.
The evaporation pan coefficient and irrigation levels were set in the three growth periods (seedling stage: 0.2 (ET1), 0.4 (ET2),
and 0.6 (ET3); flowering and fruit setting stage: 0.3 (ET1), 0.5 (ET2), and 0.7 (ET3); fruiting stage: 0.7 (ET1), 0.9 (ET2), and
1.1 (ET3)). A comprehensive evaluation was made to clarify the effects of the irrigation amount on the tomato yield per plant,
Water Use Efficiency (WUE), and fruit quality. A transpiration model was established for the potted tomato grown in the
coconut bran in a solar greenhouse using the optimal irrigation water level. Two field tests were conducted to verify the model.
The results showed that the nitrate and lycopene contents of ET1 treatment were significantly higher than those of other
treatments by 18.99%-59.19% and 15.47%-30.16%, respectively. The plant height, soluble sugar, and soluble protein contents
of ET2 treatment were significantly higher than those of other treatments by 8.54%-14.27%, 28.61%-32.99%, and
38.70%-70.83%, respectively. The growth stage transpiration per plant, the average daily transpiration per plant, the tomato
yield per plant, and the total water consumption of ET3 treatment were significantly higher than those of other treatments by
8.95%-43.49%, 15.08%-33.12%, 2.50%-19.00%, and 11.71%-18.02%, respectively. The ET2 treatment improved the WUE by
10.05% and saved the irrigation amount by 22.23% with only a 2.50% reduction in the yield per plant, compared with the ET3
treatment. A principal component analysis was carried out on the tomato yield per plant, WUE, and fruit quality. The highest
comprehensive score of the two principal components was the ET2 treatment, indicating that the ET2 was treated as the
optimal irrigation amount of tomato potted with coconut bran in the solar greenhouse. Path analysis and correlation analysis
were performed on the indoor daily cumulative net radiation (M), daily average temperature (7), daily average relative
humidity (RH), tomato Leaf Area Index (Leaf Area Index, LAI), and daily transpiration. According to the correlation analysis,
the degree of influence of each factor on the daily transpiration was ranked in the descending order of M, 7, and LAI,
indicating the very significant positive correlation of daily transpiration with M, T, and LAI. According to the path analysis,
there were direct effects of M and LAI on the daily transpiration. By contrast, there were the indirect effects of 7 on the daily
transpiration, where the M promoted a positive effect on the daily transpiration. Mcquard method was also used to estimate the
daily transpiration, M, 7, and LAI in the ET2 treatment, according to the correlation trend of daily transpiration factors. The
determination coefficient was 0.896, indicating a well fitted model. The daily transpiration and M, while the 7 and LAI of the
other two treatments were selected to test the transpiration model. The determination coefficient was 0.851, while the Root
Mean Square Error (RMSE) was 49.88 g, and the relative error was 11.88%. Consequently, the transpiration model of ET2
treatment can also provide the scientific basis and decision-making reference for the efficient production and intelligent
irrigation of potted tomatoes with coconut bran in the solar greenhouse.

Keywords: irrigation; transpiration; coconut bran; pan evaporation; path analysis; principal component analysis



