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Figure. S1 Pearson’s correlation of internode breaking resistance with internode length (a),

maximum diameter (b) and minimum diameter (c). Solid round, Ct, control; hollow round,

ET, ethephon treatment. Solid line and dash line are regression line of Ct and ET respectively.



Total dry matter (g)
w

Ct: y =0.0047x + 1.971

®_R2=0.1182*
° oe

° o 5
[ ) ‘Q (o] L —"—

-9 0o
%

0 ©
, | ] o o]
°
® V0 ETy=0.0046x+1.0414
o R2=0.1809 *
1 L 1
200 300 400 500
Breaking resistance (N)
(a)
60
Ct: y = 0.0988x + 2.9923
g R? = 0.4367 **
c 50
o
:‘é
i
8 g
Lo 30
© E
&
£ 20t e ET:y=0.0602x + 14.107
© R2 = 0.3589 **
P10 : -
200 300 400 500
Breaking resistance (N)
(c)
180
2 Ct: y = 0.3118x + 3.9057
5 R2=0.2949 * ®
o 150 }F
>
.‘§
$«?E‘120-
;e
Lo
§=%0
£
5 60}
= ET:y = 0.1865x + 27.682
S R2 = 0.2497 *
30 L 1
200 300 400 500
Breaking resistance (N)
(e)

Structure dry matter (mg)
(mg mm-")

Structure dry matter per unit length

Structure dry matter per unit volume
(ng mm-?)

800

oET: y =0.0865x + 587.3
o R*=0.0044
700 |
O o©° 00
o
Y NTo U
600 | /"“i;:g__'%——o
o
e YO o
500 } Qe
Ct:y=0.1877x + 526.11
R?=0.0161
400 . .
200 300 400 500
Breaking resistance (N)
(b)
12
o ET:y=0.004x + 6.114
2 —
10k o R?=0.0047 5 O
81 o Bo__----
2-="0655 &
6 /-._1’0_
L o
4 F
Ct: y = 0.0053x + 4.2838
R?=0.0437
2 1 1
200 300 400 500
Breaking resistance (N)
(d)
40
ET:y=0.0124x + 16.157
R?=0.0053
33
SCo 0°
26 ° °
e O ©° 7 __..
——. = o
S 'y
° o ©
12 f o %
Ct: y = 0.0248x + 9.7982
R? = 0.0556
5 1 1
200 300 400 500
Breaking resistance (N)
()

Figure S2. Pearson’s correlation of internode breaking resistance with internode dry matter
(a), structure dry matter (b), total dry matter per unit length (c), structure dry matter per unit
length (d), total dry matter per unit volume (e) and structure dry matter per unit volume (f).
Solid round, Ct, control; hollow round, ET, ethephon treatment. Solid line and dash line are
regression line of Ct and ET respectively. *, P <0.05, **, P<0.01



Table S1 Rainfall and mean temperature in every ten days during 2013-2017 summer maize

growing seasons and 25-year mean in Wugqiao, China.

Weather Date 2013 2014 2015 2016 2017 25-year
factors

late Jun 0.5 24.9 12.2 52.9 72.3 52.9

early Jul 86.0 42.1 5.8 56.1 41.6 54.1

mid-Jul 99.0 48.8 444 67.9 23.9 47.0

late Jul 77.4 38.1 68.0 70.8 61.2 61.9

early Aug 65.9 8.6 117.2 130.6 36.9 66.1

Rainfall (mm) mid-Aug 77.0 51.0 0.0 60.9 55.0 39.1
late Aug 0.0 222 58.4 56.8 33.0 25.5

early Sep 11.8 0.2 34.9 1.3 0.0 20.6

mid-Sep 0.2 29.3 5.5 1.8 0.0 10.9

late Sep 29.7 19.0 0.4 0.0 4.8 13.7

early Oct 0.0 4.3 3.7 0.0 0.0 12.2
whole season 4475 288.5 350.5 499.1 328.7 403.9

late Jun 29.3 25.5 25.2 26.9 26.9 26.4

early Jul 28.6 27.2 26.6 26.7 29.2 27.2

mid-Jul 25.0 27.9 27.0 25.7 29.9 26.8

late Jul 26.9 26.5 279 28.9 24.7 27.4

early Aug 27.7 26.6 27.1 27.2 28.5 26.7

Tempreture ( mid-Aug 28.5 24.2 26.8 26.6 26.0 25.6
C) late Aug 259 24.9 22.8 24.6 23.7 24.4
early Sep 22.2 23.0 21.7 24.2 23.6 22.5

mid-Sep 23.6 18.6 20.1 22.0 23.0 20.9

late Sep 18.2 19.9 20.8 20.3 21.7 19.2

early Oct 18.3 15.7 18.0 21.2 17.6 16.7

whole season 25.0 23.9 24.3 25.1 25.4 24.1




Table S2. Effects of ethephon on the amount per unit volume of total dry matter and

structural dry matter in maize internodes

Growing Total dry Hemicellulose Cellulose Lignin Structure
Growth stage Treatment matter dry matter
season
(ug mm-) (ug mm-) (ug mm-) (ug mm-) (ug mm-)
Vi3 Ct?2 7508 b* 640 b 9.04 b 1.02 a 1646 b
ET? 8574 a 790 a 1029 a 101 a 1920 a
Ct 88.89 a 6.67 b 1021 b 118 a 18.05 b
Silking
2013 ET 89.61 a 820 a 1237 a 1.04 a 2161 a
Ct 119.67 a 694 b 1173 b 119 a 1986 b
Grain filling
ET 12215 a 840 a 1390 a 158 a 2388 a
Ct 121.87 a 672 a 1047 b 110 b 1829 b
Harvesting
ET 12087 a 638 a 1110 a 119 a 18.67 a
Vi3 Ct 5884 b 519 b 793 b 083 a 1395 b
ET 5585 a 652 a 981 a 086 a 1719 a
Ct 8483 b 522 b 801 b 115 a 1438 b
Silking
014 ET 7773 a 564 a 884 a 130 a 1577 a
Ct 8760 b 536 b 882 b 167 a 1585 b
Grain filling
ET 7973 a 556 a 937 a 152 a 16.45 a
Ct 9225 b 448 b 785 b 089 b 1321 b
Harvesting
ET 8157 a 626 a 10.08 a 131 a 1766 a
Vi3 Ct 68.63 a 736 b 12.09 b 116 a 2061 b
ET 68.15 a 10.05 a 1730 a 122 a 2857 a
Ct 147.65 a 814 b 1349 b 177 a 2341 b
Silking
2015 ET 147.76  a 1027 a 16.02 a 191 a 2819 a
Ct 13252 a 788 b 14.03 b 269 b 2461 b
Grain filling
ET 12528 b 987 a 16.89 a 376 a 3052 a
. Ct 12327 a 924 b 1494 b 336 b 2754 b
Harvesting
ET 10423 b 951 a 1553 a 388 a 2892 a
Source of variation
Ethephon **% 5 Ak XA XA XA
Year FXH HAH bt %% %%
E x Y ns *%% A% ns A%

1V13, 13-leaf stage; 2 Ct, control; 3 ET, ethephon treatment; * Different lower-case letters at the same
growth stage in each growing season mean significant difference between Ct and ET by Student’s -test
at P <0.05; 5 *, **, ** means significant at P <0.05, 0.01 and 0.001, and ns means not significant (P >0.05).



Table S3. Model fitness and quality indices of internode traits and breaking resistance for the

proposed hypothetical structural equation model (SEM)

Criteria M‘e;:;;:::d p-values and acceptability limits
Average path coefficient (APC) 0.344 p=0.018
Average R-squared (ARS) 0.833 p <0.001
Average adjusted R-squared (AARS) 0.799 p <0.001
Average block VIF (AVIF) 1.961 acceptable if <=5, ideally <= 3.3
Average full collinearity VIF (AFVIF) 4.920 acceptable if <= 5, ideally <= 3.3
Tenenhaus GoF (GoF) 0.913 small >=0.1, med(i)t;r;l >=0.25 large >=
Sympson's paradox ratio (SPR) 1.000 acceptable if >= 0.7, ideally = 1
R-squared contribution ratio (RSCR) 1.000 acceptable if >= 0.9, ideally = 1
Statistical suppression ratio (SSR) 1.000 acceptable if >= 0.7
Nonlinear bivariate causality direction ratio (NLBCDR) 1.000 acceptable if >= 0.7

Table S4. Model fitness and quality indices of internode mechanical properties for the

proposed hypothetical structural equation model (SEM)

Criteria M‘e;:;;:::d p-values and acceptability limits
Average path coefficient (APC) 0.327 p=0.012
Average R-squared (ARS) 0.74 p <0.001
Average adjusted R-squared (AARS) 0.693 p <0.001
Average block VIF (AVIF) 2.526 acceptable if <=5, ideally <= 3.3
Average full collinearity VIF (AFVIF) 7.848 acceptable if <=5, ideally <= 3.3
Tenenhaus GoF (GoF) 0.86 small >=0.1, medélgrg >=0.25, large >=
Sympson's paradox ratio (SPR) 0.833 acceptable if >= 0.7, ideally = 1
R-squared contribution ratio (RSCR) 0.972 acceptable if >= 0.9, ideally = 1
Statistical suppression ratio (SSR) 0.917 acceptable if >= 0.7
Nonlinear bivariate causality direction ratio (NLBCDR) 0.958 acceptable if >= 0.7




