Table S1. Equations of the modules for Energy balance, photosynthesis, and
stomatal conductance.

Equation Description No.

Greenhouse energy balance model
North wall energy balance

dr; E balance f th wall i Al
Ry = pycwng * —+ Q\fv,a + chvo—nvlgl + Qw-c+ Qw—r + Qus — Qp—w nergy balance tor north wall mner
dt surface temperature T,,,.
dTw1 _ kw(Tw —Tw1) kw1 (Tws — Towo) Energy balance for north wall inner sub A2
PwCwdy * dt = -
ny n, layer.
ATwo _ kw1 (Tws — Tiwo) ¢ Energy balance for north wall outer sub A3
pwcwdz * dt = — Qwo,To - Qwo—sky
n, layer.
North roof energy balance
dr; E balance for north roof i A4
R, = prcrfo *—= + Qﬁ,a + Qﬁgﬁf +Qrc T Qrw + Qrs — Qp—r nergy batance for O root mner
dt surface temperature T,
o fy * dlra _ k(T =T1) ki (Tra = Tio) Energy balance for north roof inner sub A5
pr )1 dt f1 fz layer
Aleo k(T —To) . Energy balance for north roof outer sub A6
prCer * dt = T - Qro,T(J - Qra—sky layer
Soil energy balance
dT E balance for soil i f A7
Rs = pscszp * ——+ Qsc,a + Qscgrslld + Qé,a + Qs—c + Q5w + Cs—r — Qp—s nergy baance for sot ner suriace
dat temperature T
dls; k(T = To)  ks(Tsy — Tsp) Energy balance for soil first sub layer A8
PsCsZy * dt = Z - 2z
1 2
pCaZy * dTss _ ks(Ts1 = Ts2)  ks(Tsz — Ti3) Energy balance for soil second sub layer A9
sts42 - -
dt Z, Z3

Front cover energy balance

dar, Energy balance for front cover A10
Re = pecede *—=+ Qéa+ Q%o + Qoo + Qeor + Qs + Qep + Qesiey 8y v
dt temperature T,

Indoor air energy balance
drT,
paCaVa * — = ACQE,L‘ + AwQZ,w + ArQZ,r + ASQZ,S + Ap Qg.,p + AsQé,a

dt )
+ Aan,p - Qinf
Parameters calculation

Energy balance for indoor air A1l
temperature T,

Qip =—Q54 = has(Ts —Tg) Convection energy exchange between A12
surface A and surface B
hG o = héy = 2.8; he, = 1.52|T; — T,|%; Calculation of sensible heat exchange A13
hg,a = 1.95|T, — Tclos; hg,a = 2.8+ 3.0upy; coefficients
heyor, = 142(R22)025; he, ;= 1.42(FT2)025
cond _ Ka(Ta — Tp1) Conduction heat transfer from layer A Al4
Amar t to sub layer Al
Qi = 0.0168fhyy, [(aT; + b) — RH(aT, + b)] Soil latent energy exchange with inner Al5
air
Qap =€a-€g - Xap 0 (T4 —Tg) Ty TginK Thermal radiation exchange from unit Al6
surface A to surface B
Qa-sky = 04T} — a0 eskyTﬁcy Radiation heat transfer from outer Al7
surface A to the sky
Qing = capeNH,, (T, — T,)/3600 Cold air infiltration A18
Tomato leaf energy balance model
R, = Qo+ Qo+ QE, Energy balance for leaf temperature T, Bl
Q50 = 29npaCa(Ty — To) Tomato leaf sensible heat exchange B2
Qo = 24g,(e5(T,) — ea) /Py Tomato leaf latent heat exchange B3
QE, =€y Ay Xpp -0 (T4 —TH) Leaf emitted thermal radiation B4
gn = gp * 0.135/0.147 Leaf boundary layer conductance for B5
heat transfer
_ 0.5 * gsg» Leaf boundary layer conductance B6
Coeta 17.502T
e (Tp) =0.611 exp (240 s T) Leaf saturation vapour pressure at T B7

Photosynthesis model (FvCB model)

A=V, —-05V,—R; = min{Ac,Aj,Ap} —Ry Net photosynthetic rate C1
A=V C.—TL Rubisco-limited photosynthetic rate c2
c—VYemax ~ | 17 1 LN/
C.+K.(1+0/K,)
o J(G;—T.) RuBP regeneration limited C3
J4(C; + 21) photosynthetic rate



8)% = (I + Jmax)] + laJmax = 0 Light dependence of the rate of electron ~ C4
transport
L=I11-f)1-6)/2 PAR effectively absorbed by C5
Photosystem II
A, =3P, TPU limited photosynthetic rate C6
K7 = kysexp [Eq (T, — 25)/{298R(Tp + 273)}] Arrhenius function; temperature c7
dependence of K, K,, Ry, Vemax
Jmax = C8
(T, — 25)E, [1 + exp (%)] Temperature dependence of J,nqx
ex
Jmas exp [R(Tp + 273)298] . S(T, +273) - H
[1+exp =T +273)
[*=369+ 1.88(Tp —-25)+ 0.036(T, — 25)2 Temperature dependence of I'* 9
f(§) = do(1 —exp(—d;§))exp (—dz§) Leaf age dependence of J;ax, Vemax and  C10
Py
1 1 i
C=C,— A(—+ g_) P, Intercellular CO: concentration Cl11
b Ys
C,=C——p, Chloroplastic CO2 concentration C12
m
exp (c — fga) Mesophyll conductance to CO2 C13
k
Im = —
L TR,§T LY
Stomatal conductance model (BWB model)
hs Stomatal conductance D1
=b+mA—-—
9 /P
= Rq(Kc(1+ 0/K,)) + Vemaxl CO2 compensation point in the presence D2
chax - Rd of Ra
C.=cC A P Estimation of COz partial pressure at the D3
s — %a ™ " la
9v leaf surface
gp = 0.147,/u/d (Gr/Re2> 1) Boundary layer conductance for water D4
g = 0.055 - (=4 "/s (Gr/Re2<1) vapor
d = 0.72w
ap = (g14)/C; Quadratic equation to obtain h by D5

aph? + byhs + ¢, = 0 Where { by, = go + gp — (9:4/Cs)
cn = (—RHgp) — go

combining g with diffusion equation

Table S2. Outer model loadings and significance. Original and sample mean

for each simulated variable are shown, with standard deviation and p-values.

Original Sample  Mean Standard Deviation P

Sample (O) (M) (STDEV) Values
Furrow Distance <- Canopy configuration 0.922 0.922 0.01 0
Leaflet Absorption <- Radiation 0.822 0.822 0 0
Leaflet Age <- Leaf age 1 1 0
Leaflet Area <- Leaf area 1 1 0
Leaflet NetPsyn <- Photosynthesis 0.83 0.83 0.001 0
Leaflet Temperature <- Temperature 0.793 0.793 0.001 0
Plant Absorption <- Radiation 0.768 0.768 0.001 0
Plant Distance <- Canopy configuration -0.887 -0.886 0.014 0
Plant Netpsyn <- Photosynthesis 0.692 0.692 0.002 0
Plant Temperature <- Temperature 0.79 0.79 0.001 0
Planting Pattern <- Canopy configuration 0.351 0.351 0.027 0
Row Distance <- Canopy configuration 0.153 0.153 0.027 0




Table S3. The path coefficients between the latent variables. Original and
sample mean between each two latent variables are shown, with standard

deviation and p-values.

Original Sample Sample Mean Standard Deviation P
©O) M) (STDEV) Values
Canopy configuration ->
Photosynthesis -0.019 -0.019 0.001 0
Canopy configuration -> Radiation -0.036 -0.036 0.002 0
Canopy configuration -> Temperature ~ 0.006 0.006 0 0
Leaf age -> Radiation -0.263 -0.263 0.002 0
Leaf age -> Temperature 0.036 0.036 0 0
Leaf area -> Radiation -0.065 -0.065 0.002 0
Leaf area -> Temperature -0.001 -0.001 0 0
Radiation -> Photosynthesis 3.734 3.734 0.01 0
Radjiation -> Temperature 1 1 0 0
Temperature -> Photosynthesis -2.881 -2.881 0.011 0

Table S4. R? values for each Latent Variable in the inner model. Original and

sample mean values R? values.

LV Original Sample (O) Sample Mean (M)  Standard Deviation (STDEV) P Values
Photosynthesis 0.94 0.737 0 0
Radiation 0.78 0.532 0 0
Temperature 0.982 0.942 0 0

Table S5. Specific indirect effects between the latent variables. Original and
sample mean for each indirect path are shown, with standard deviation and p-

values.
P
Original Sample Mean Standard Deviation Value
Sample (O) (M) (STDEV) S
Leaf age -> Radiation -> Temperature -0.263 -0.263 0.002 0
Leaf area -> Radiation -> Temperature ->
Photosynthesis 0.186 0.186 0.005 0
Canopy configuration -> Radiation -> Photosynthesis  -0.133 -0.133 0.007 0
Canopy  configuration -> Temperature ->
Photosynthesis -0.017 -0.017 0.001 0
Canopy configuration -> Radiation -> Temperature -0.036 -0.036 0.002
Radiation -> Temperature -> Photosynthesis -2.881 -2.881 0.011 0
Canopy configuration -> Radiation -> Temperature ->
Photosynthesis 0.103 0.103 0.006 0
Leaf area -> Radiation -> Photosynthesis -0.241 -0.241 0.007 0
Leaf area -> Radiation -> Temperature -0.065 -0.065 0.002 0
Leaf area -> Temperature -> Photosynthesis 0.004 0.004 0.001 0
Leaf age -> Temperature -> Photosynthesis -0.105 -0.105 0.001 0
Leaf age -> Radiation -> Photosynthesis -0.981 -0.981 0.007 0
Leaf age -> Radiation -> Temperature ->
Photosynthesis 0.757 0.757 0.006 0




