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Fig. 1. Time diagram of broccoli transplanting and stopping test. We transplanted four batches with
two week spacings between each other. The first batch was transplanted on March 29, 2022.
Each batch has 3 replications
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Fig. 2. Relationship between digital biomass and above-ground weight of Broccoli
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1. BHTEEAETEM 0 ~ 30 K2 PR K BFEEH &
Table 1. The average temperature and accumulated rainfall of each batch of broccoli from 0 to 30
days after transplanting

Tm (C) Cumulative rainfall (mm)
Batch 1 24.0 8.5
Batch 2 25.1 105.0
Batch 3 25.2 328.5
Batch 4 26.4 403.5
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Fig. 3. Area under growth curve of different varieties after 30 days transplanting. Each of the four

colors represent a different broccoli variety. The T1-T4 represent which batch they were in.
The later batches will have less accumulated in digital biomass
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Fig. 4. The digital biomass of four broccoli varieties in batch 1 ~ 3. Each of the four colors

represents a different broccoli variety. The blue dotted line on the graph represents the
rainfall daily. The red dotted line represents the average temperature
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*2. AEMHIEEZ 4 il (%) FACEEBS | SRR A E 8 A

Table 2. Relative changes in digital biomass of four hnes of broccoli varieties in different batches
when encountered the first continuous rainfall

Batch BRO1 BRO02 BRO3 BR04
1 -16.40% -18.38% 3.22% -3.88%
2 -63.34% -62.71% 5.51% -65.62%
3 -25.57% 17.20% 88.88% 73.32%
4 -21.83% 32.68% 57.96% 0.42%

= EBVIREEE IR BAYEME
(—) B RAE A RS AR M A

%YE%J%E\ A TEY)  HAERBRR 15 ~ 22°C » ARFEHNHRELES
TEEERERIUAR ~ BEE AN ZIKETIE%& 4 MEICES TR P By 24 ~ 28°C -
/Eﬂiﬁmﬁéﬁéﬁi_m DUSS 1 LB B T E S TR B (A A Fe B AR
Mot (23 ) > HaREEE A A RBTE - SREURAFEmiE (%) BE
A #5850 NDVI k& NPCI B H #5750 FAH BH (R B2 ZE S SR - NDVI B 4l 1 R
NG EESAERE - (EFEHERENER [ > NDVI USRI EYI SRS K S
Rt R e - NDVIBUERA - EYRIEs, @RE5aE Y - NPCI Bl H iE4k
ZEEMM > MEEGZEGE0S  BEEK Y - FRERE SR HAE RERAE

T RET o M R

3. HIFmE 4 6fl (5 ) BEAEEIR B HBIRE ()

Table 3. The correlation coefficient (r) of the average temperature daily and vegetation indices

BROI1 BR02 BRO3 BRO4
NDVI -0.56" -0.73" -0.56" -0.71"
NPCI -0.717 -0.74" -0.75" -0.75"
PSRI -0.12 -0.16 -0.13 -0.18

“" represent P < 0.05 and 0.01, respectively. n = 25.

(=) B%ﬁﬁﬁ,\$+6;xﬁ$h§5124‘§%% g
BIMEENBFERETEHRERNELEEFEREAEIEHNDVI (£F4) &
NPCI (%E 5) ZFEBAMEAT %EMW%E%?E%@%E%ZE@%% B HIENRE X
DIFEPR 2 S E@bE A5 0 ~ 20 mm > 20 ~ 40 mm > > 40 mm 43 FIELAE AE FEROETTAH RS
PESTAT » G5 SRBURIFEFRNE 0 ~ 20 mm Bf > “R[E|fHfE ( £ ) B9 NDVI F2 NPCI B[
EEERE AR > (HFERE > 40 mm BF > “R[E5HFE (£ ) 7Y NDVI K NPCI [
Pl B R R B AR -
(=) HE EBEEE A f5 8 MRS BT
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AT TR 2 & 5 H R E AN 40 mm B >[5 S8 I NPCLK/D - (iR H
B &R 8.1 MI/m® > FyEat NPCLE/D 2 NP R SR H & &R D Al R
HEATRH S (< 10 MI/m®) BRI FESEAE A 5B NPCI (3 6 ) ZAHRBAME T - 45581
A E AR (%) B9 NPCI B H 5 8 2 SR E AR o nIRE RN R B fE A C B AR,
& » R&I% 690 pmol m?s™” » AHE A HES RAT S 6.5 MI/m’ » [EFGIFHIF9 H & &
e = PR YCRE ARG » DR HESm IR oK 40 mm B - NPCT #{Es/ ) - ik AT BE 2 [l
iR 0 FRA H T BIR D FTASRT -

T4 [FRERE 4G (&) FIEEEREEEREATFE (NDVI) ZAHRHAE ()
Table 4. The correlation coefficient (r) of the precipitation daily and the NDVI indices

Rainfall (mm) BROI BRO02 BRO3 BRO04
0~ 20 0.33" 035" 036" 030"
20 ~ 40 0.21 0.22 0.29" 0.23

> 40 -0.99" -0.97" -0.97" -0.98"

“" represent P < 0.05 and 0.01, respectively. Precipitation 0 ~ 20 mm n = 315, 20 ~ 40 mm n = 60,
> 40 mm. n = 30.

x5 ERERE 4 G (&) B EOREGELRIEE (NPCY) ZAMHERE (1)
Table 5. The correlation coefficient (r) of the precipitation daily and the NPCI indices

Rainfall (mm) BROI BRO02 BRO3 BR04
0~ 20 0.32" 0.18" 0.16" 0.11"

20 ~ 40 -0.17 -0.10 0.12 -0.11
> 40 -0.917 -0.93" -0.92" -0.83"

“" represent P < 0.05 and 0.01, respectively. Precipitation 0 ~ 20 mm n = 315, 20 ~ 40 mm n = 60,
> 40 mm. n = 30.

F6. HEEE4LHE (%) FEER(LORELLRILRIGEE NPCY ZAMHEIARE ()
Table 6. The correlation coefficient (») of the solar radiation daily and the NPCI indices

BROI BRO02 BRO3 BR04
NPCI -0.19 0.06 0.11 -0.14

“" represent P < 0.05 and 0.01, respectively. n = 105.

MEERBOLEN S - ST EY R TSR SR RUE > Pl s R g e A TERR
SRR - ZERCEE N Y - R KSR ES SIS RERREEERZHE ¥
EEREGRE R  EMPELaFARER Y - BT 4AGF  BYOsH s REREK
AT ERY AT INEBTC R A ER TEGRSENY S - RILEEER
BE(LREERHINIE - SR mIEEE BT IR - BAREE R AEE BRIV HIEEEL
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Comparing stress tolerance of different broccoli
varieties by High-Throughput
Phenotyping system'

Lee, H. E>and C. Y. Lin’

Abstract

To gather the appearance and physiological parameters of broccoli throughout its entire
growing season during warm weather planting, serving as a reference for stress tolerance selection,
this experiment employed high-throughput phenotyping (HTP) on four broccoli varieties. The
findings reveal a strong correlation (» > 0.89) between traditional manual measurements and an
auto-phenotyping platform regarding biomass parameters. When temperatures exceed the optimal
growth range, the daily average temperature shows a negative correlation with both the Normalized
Difference Vegetation Index (NDVI) and the Normalized Pigments Chlorophyll Ratio Index (NPCI),
indicating that higher temperatures result in decreased chlorophyll content and worsened conditions
for broccoli. Furthermore, when daily precipitation is more than 40 mm, NDVI and NPCI exhibit a
significantly negative correlation with precipitation, indicating that too much precipitation can have
an adverse effect on the growth of broccoli.

What is already known on this subject?

Traditional phenotype analysis methods are often based on manual observation and description
which are easily affected by the observer's subjective bias and are time-consuming and
laborious.

What are the new findings?
Through the high-throughput phenotyping system, a large number of accurate plant phenotype
results can be quickly obtained.

What is the expected impact on this field?

When the breeding companies use the high-throughput phenotyping system to assist in the
breeding work, it can save time and effort and objectively analyze a large amount of phenotype
data.
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