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Figure S1. Frequency distributions of SAPD in each single environment. FBP: he flowering and boll-setting

period; BOP: the boll opening period; AY: Anyang; HG: Huanggang; 16: 2016; 17: 2017.
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Figure S2. Frequency distributions of absolute chlorophyll concentrations at Anyang in 2017. Chla: Chlorophyll a;
Chlb: Chlorophyll b; Total ab: Total chlorophyll; Ratio_ab: Chlorophyll a/b; FBP: The flowering and boll-

setting period; BOP: the boll opening period.
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Figure S3. Frequency distributions of the diurnal variation of chlorophyll content. D: the diurnal variation; Chla:
Chlorophyll a; Chlb: Chlorophyll b; Total ab: Total chlorophyll; Ratio_ab: Chlorophyll a/b; FBP: The
flowering and boll-setting period; BOP: the boll opening period; AY: Anyang; HG: Huanggang; 16: 2016; 17:
2017.



SPAD_FBP_AY16

SPAD_FBP_HG17

BOP_HG16
SPAD_FBP_AY17

SPAD_BOP_AY16

SPAD_BOP_HG17
SPAD_BOP_AY17

Chla_BOP

Ratio_ab_FBP
Ratio_ab BOP
SPAD_HG16

j=]
(=]
=1
i B
. [z
L
il
i|E
I
i
H
=
d | E
M
il | &
T
i
| B
AL
A
-
| E
B
il | E
1| B
il | B
3| B
|
i | B
-1
a|E
:
1| =
—

Chlb_BOP
Total_ab_BOP

SPAD_FBP_HG16
4| sPAD
Chla_FBP
Chlb_FBP
Total_ab_FBP
D_SPAD_AY16
D_SPAD_HG17
D_SPAD_AY17
D_chla
D_chlb
D_total_ab
D_ratio_ab

SPAD_FBP_HG16 |1.00
SPAD_BOP_HG16 |oss
SPAD_FBP_AY16 [034|0.sa] 100 B8 [ | = [ | s [ [ | = [ [ [ [ [ [ [ e 2 5lels 0.8
SPAD_BOP_AY16 |0.47] 0.47] 0.6| 1.0 [eee | f | s | sl | sl | el | st | s | e | o [ o | o0 [ 52 .
SPAD_FBP_HG17 048] 0.34[0.32 0.31| 1.00] wea | wan [ kun | fons | fawn [ fonn | ban | o | bns [ o | o |“.
SPAD_BOP_HG17 |031]045|0.20{0.38| 0.49] 1.00| sxs [ [an | fonel [ [aw | fama | (2] | Janw | amm | Jamn ol . =1 = |
SPAD_FBP_AY17 |0.37]0.29] 0.42| 0.45[ 0.39] 0.37] 1.00] ex | ae | ‘aee . BElEE B = e =
SPAD_BOP_AY17 |027]034]0.27|0.34] 0.18] 0.29) 0 44| 1.00| kas | fsex| | s

* o wax o wae

0.6

wxl | wae | wn | wwe | waw | owew | (e

Chla_FBP |020]0.21]0.23|0.38] 0.25{ 0.29] 0.52| 0.29] 1.00] . ae | ww | e o] | R |l | e e | ] e

Chlb_FBP |0.37] 0.29] 0.29] 0.37| 0.32| 0.31] 0.53] 0.34| 0.60] 1.0 . wne [ ona | lne G BOE e | et | o L 0.2

Total_ab_FBP |[031]028|0.28|041]|031| 034|059 0.35| 0.92[ 0.87] 1.00| sl | sl | sae | [sn | bl | | | | | R |

Ratio_ab_FBP [-0.30-019-0.19-0.18-0.14-0.174-0.24-0.1¢ 0.06f-0.75-0.34 1.00 . ol -

Chla_BOP |0.23] 0.36] 0.26| 0.30] 0.14| 0.34| 0.25) 0.41 0.28] 0.29] 0.31}-0.10 1 oo. s

Chlb_BOP |0.22] 0.29|0.30] 0.31| 0.20{ 0.27| 0.26| 0.27| 0.24] 0.25| 0.27}-0.1 0.84{ 1.00] wa | i

Total_ab_BOP |0.23]0.34]0.29] 0.31] 0.17] 0.32] 0.26| 0.36| 0.27] 0.28] 0.31}-0.11] 0.97] 0.94| 1.00] jsan | a#

Ratio_ab_BOP [-0.04 0.01}-0.13-0.13-0.14 0.04}-0.14 0.21}-0.074-0.04-0.07 0.00}-0.08-0.5¢-0.29 1.00

D_SPAD_HG16 |0.040.77|0.17| 0.23] 0.05| 0.34| 0.07| 0.22] 0.11] 0.08] 0.11] 0.01| 0.28] 0.21) 0.26] 0.07| 1.00| =

D_SPAD_AY16 |0.19|0.20-0.35 0.66] 0.05( 0.22] 0.12 0.12| 0.20] 0.14] 0.19}-0.04 0.10] 0.08) 0.09}-0.02 0.10| 1.00|

D_SPAD_HG17 [-0.010.26{-0.04 0.20}-0.20 0.76} 0.12] 0.19| 0.14{ 0.11] 0.14{-0.09 0.28] 0.15 0.23] 0.17| 0.35 0.20

=

-0.1(1 0.36] 0.20] 0.30| 0.27| 0.20| 0.10|

D SPAD AY17 |0.17]0.26|0.15|0.22| 0.05] 0.19] 0.13] 0.93| 0.14] 0.19] 0

D_chla 0.12] 0.25/ 0.14| 0.10] 0.01} 0.19}-0.03 0.26}-0.254-0.0%-0.171-0.13 0.86| 0.72| 0.83}-0.03 0.22}-0.07

D_chlb [0.040.10/0.11| 0.08}-0.01] 0.06-0.0d 0.04}-0.19-0.38-0 28 0.37] 0.62{ 0.80| 0.73}-0.49 0.15[-0.03

D_total_ab |0.07] 0.20]0.14| 0.10f 0.00] 0.15}-0.04 0.18}-0.23-0.19-0.23 0.07| 0.82{ 0.82] 0.86[-0.24 0.20}-0.01)

D_ratio_ab 0.11] 0.13]0.01} 0.01}-0.09 0.13 0.02] 0.34[-0.0¢ 0.37] 0.15{-0.54 0.15[-0.24-0.01| 0.82| 0.08| 0.00| 0.18] 0.35| 0.18}-0.47-0.04 1.00

Figure S4. Correlation analyses between indices of chlorophyll content in multi-environments. D: the diurnal
variation; Chla: Chlorophyll a; Chlb: Chlorophyll b; Total ab: Total chlorophyll; Ratio_ab: Chlorophyll a/b;
FBP: The flowering and boll-setting period; BOP: the boll opening period; AY: Anyang; HG: Huanggang; 16:

2016; 17: 2017. Asterisks indicate significance levels (***P < 0.001, **P < 0.01, and *P < 0.05).
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Figure S5. Manhattan plots of SAPD in each single environment and BLUP values. FBP: The flowering and boll-
setting period; BOP: the boll opening period; blup: Best linear unbiased predictions; AY: Anyang; HG:
Huanggang; 16: 2016; 17: 2017.
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Figure S6. Manhattan plots of absolute chlorophyll concentrations at Anyang in 2017. D: the diurnal variation;

Chla: Chlorophyll a; Chlb: Chlorophyll b; Total ab: Total chlorophyll; Ratio_ab: Chlorophyll a/b; FBP: The

flowering and boll-setting period; BOP: the boll opening period;
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Figure S7. Manhattan plots of the diurnal variation of chlorophyll content. D: the diurnal variation; Chla:
Chlorophyll a; Chlb: Chlorophyll b; Total ab: Total chlorophyll; Ratio_ab: Chlorophyll a/b; blup: Best linear
unbiased predictions; FBP: The flowering and boll-setting period; BOP: the boll opening period; AY: Anyang;
HG: Huanggang; 16: 2016; 17: 2017.
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Figure S8. Melting curve analysis from qRT-PCR of GAMKK?Y gene. (A) and (B) represented the melting curves
for cotton plants and transgenic Arabidopsis plants (OE7 and OE14), respectively. The single peak

indicated the specific amplification.



