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Table 1. Treatment of nitrogen applied quantity for broccoli in 2019/2020 two years.

Total Basic Ist top 2nd top 3rd top
Treatment fertilization fertilization dressing' dressing dressing

(gm?) (gm?) (gm?) (gm?) (gm?)
Year 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
N1 10 5 4.5 2.25 1.5 0.75 1.5 0.75 2 1.25
N2 20 20 9 9 3 3 3 3 4 5
N3 40 40 18 18 6 6 6 6 19 10
N4 60 80 27 36 9 12 9 12 12 20

'First, second, and third dressing were applied on 10, 25, and 35 day after transplanting, respectively. K,O and P,Os
were applied 20 and 10 g.m for each treatment.

— EREIRE
LG4 A

7t & {E i (net photosynthtic rate, Pn) ~ 5% FL 2 f& (stomatal conductance, E) & Z& & {E FH
(transpiration rate, gs)%E 4 HIBEME S8 Chen 55(2014) 2 2585 » DLnTHl 0 & 18 FIIE
LI-COR 6400xt (Li-Cor Inc., Lincoln, NE., USA)EHIHERRE 4 F 5e &R » FREREEEE B 500
pmol'm™s™ ~ ENZEH FFLEIER Ry 0.2 > SEHRFEEL CO, R 7 3 e R B HL AR - SR {EA
H 8810 b E G F SR B HRE  SERER A E 20 CO,REREHE E ¥y 400 mgL -
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Fig. 1. Net photosynthetic curve of different age broccoli ‘42’ plants growth under different light intensity
and temperature. (A,B: 15DAP ; C,D: 30DAP ; E,F: 45SDAP).
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Fig. 2. Net photosynthetic curve of different age broccoli ‘42’ plants growth under different light density
and CO, concentration at 20 and 25°C condition. (A,B: 15DAP ; C,D: 30DAP ; E,F: 45DAP).
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Fig. 3. Daily change of net photosynthetic rate, Pn (A), transpiration rate, E (B), stomatal conductance, gs
(C), cellular CO, concentration, Ci (D) of different age broccoli ‘42’ plants.
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Fig. 6. Effect of N fertilizer amount on shoot growth included canopy area (A, B), total leaf area (C, D),
LAI (E, F) and shoot fresh weight (G, H) of broccoli ‘42’ during two cropping.
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Fig. 7. Effect of N fertilizer amount on broccoli ‘42’ plant performances included chlorophyll meter
SPAD-502 reading (A,B), net photosynthetic rate (C,D), transpiration rate (E,F), and stomata
conductivity (G,H) during two cropping.
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Fig. 8. The relationship between N fertilizer amount, plant canopy area (A, B), total leaf area (C, D), and
leaf area index (E, F) of different age broccoli ‘42’ plant in two cropping.
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SPAD-502 reading (C, D) of different age broccoli ‘42’ plants.
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Fig. 11. The proportion of leaf, stem, and flower of broccoli ‘42’ shoot with different N fertilizer amount
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Fig. 12. The relationship between N fertilizer amount and final yield of broccoli ‘42’ during three
croppings.



FACSOLE AR i A T 67

TEBRERUSL % S LARE K TS T R E 1 °C 4 e - S HL el = EUHE AR 2E (60 gm ™ F280 g'm™)
(NFERR ARG - A REIE T BIERT 14 2T RIF  fEBRB&HIE L - 5 gm? K10 gm &
P BEEL 2 FEBRIT R M - BB ARE R IECER R AR AR T 221K > &R
HIEI40RLLE » XPI40 g mPE LR IRRIRAT - (40 R & RAFITEERINE S E (B =) -

Winter, 2019 Spring, 2_()2Q

10 g.m? 20 g.m? 40 g.m? 60 g.m™

20g.m™ 40g.m -~ 80g.m?

10D

35D

B+ = ~ W{E RN [E S AL 8 2 B E3E 42 fEERBR IR I 1 °C ZAEER B -
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amount during winter and spring cropping.
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Investigation on the Characteristics of
Photosynthesis and Optimal Nitrogen
Fertilization Quantity for Broccoli'

Chun-Jung Shen > and Wei-Ling Chen >’

ABSTRACT

The basic parameters included photosynthetic and fertilizer parameters for broccoli growth
under Taiwan’s environment was abscented. The aim of this study was to analyze the effects of
climatic factors on photosynthesis and evaluate optimal amounts of nitrogen fertilizer applied
through using the major broccoli '42' as experiment material. The results showed that the net
photosynthetic rate (Pn) of broccoli was higher at 20 and 25°C ambient temperature and increased
with elevated photosynthetic photon flux density (PPFD) until light saturation point (Lsp) and CO,
saturation point (CO,sp) was readed, which was approximately 1,000 pmol.m™.s™" and 800 mg-L™",
respectively. Besides, the parabolic curve relationship was exsited among PPFD, ambient
temperature, and Pn. Regarding the evaluation of nitrogen fertilizer amount, plant growth and final
yield were collected over three croppings in two years with different levels (0, 5, 20, 40, and 80 g-
m™-N). The results were found consistently in all three croppings that 40 and 80 g.m™>-N treatment
had high canopy area, leaf area, and shoot fresh weight, furthermore 40 g.m™-N application had
high yield and harvested indices for flower heads, 36% in spring and 30.9% in winter, respectively.
However, there was no significant difference in leaf nitrogen content within N treatments. The
flower heads of 20 and 40 g.m™-N treatments performed better storage quality. In conclusion, the
photosynthetic traits and optimal nitrogen fertilizer for broccoli were well analyzed, the results
would accelerate the establishment of yield prediction model and assist production management in

the future.

Keywords: broccoli, photosynthesis, nitrogen fertilizer, yield

! Contribution No.1069 from Taichung DARES, COA.
% Research assistant and associate researcher of Taichung DARES, COA.
3 Corresponding author (E-mail: chenwl@tdais.gov.tw).



