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Light Energy Conversion Efficiency in Photosynthesis
and Sustainable Agricultural Production
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Fig. 1 Comparison of the conventional agricultural
production system with biomass production in
natural ecosystem.
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Fig. 2 The outline of photosynthetic reaction in
chloroplast.
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Fig. 3 Spectral measurements of absorption and quantum
vield of photosynthesis in crop plants ® .
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6 o &A= o B

Twilight

FALTRIGIC X 0 A BGREDEIA L T A, JEEEL
DPERARIR2RT I ENTELERIZ—HD ) H T
ez B 1)

9T TEWIET AV F—ZHRh MRS LT
WTh, EBHEDZE L BT ISR 2231
FYAEEIITE RV, BWILERRIE L BWIEE
JHRRE DMEFEAEAE 72A%, @, W I L v
([6). FIREEDTE T UDIEEHREE X A3 575,
WA BRI T2, HE 3R 26T fov
— T HEESET R AT AEZHAZ T
L. ZNHIEWT NI 726 AV F — %2 RE
(), 2F DA ELIRT S5 2 L TR
BICHEIL LTV b &z B2 23 F9F
YRTANFA TN P RFFa, Y N0
PsbS ® 2 12 X B [phiE T 4oV ¥ — el EAsE S
TWwh,

6. KEBEXDTAUw b

KEGICIIHE O A B IZHAER 26 TIE v, Kb
FD 50% PLEIESEERICHTT 5 2 L TE W
HEER T ANF—TH L. T2, KBticEIn
% PAR IZEE O R TRk 2000 yumol m ™% s !
DT H 5. BEIIHETAIVF =R SN n
CREMICHEE COEE) 25l &3, KEtidw
2 (BREED) SsmBEA LB L (FH, K W4,
KIFNHZE), HWEZOD EFEREIN LT
B REIL L 2T R S v, KEGICEEN
LR EORIGRIIAED A ETH Y, ARIMRITE
Be L CEEEmEoEmtz b 7267,
KEETEIHER 2 & > THEN R TIE R WDT720
12, BERREWR 4 EE OB, et RElL s
5720128 F F RN Lot A E LS TE
LWz b,

Kb LA ) F—



PR

7. BOOIC — ARSI ITEYEEY
AT LZBELT—

Kbea FH L7z 2R NS 1 TEEOH H
AT CHEES LIRS EREINMETH 5.
L2 L, ZOMENRS, HOEPIZERICHL Tw5
EVHILE S 7259 T AL F— 51RO B B
TAT L OFEK & e T e RESEAEE L IIHAEN
WD DM ) FEABIFEREZ T D, — kA
FEE L L CORIORY IO TRV BT 2L F—
LR TH S DINA F < AEFE & Fre i HER: L
TWh.

FHETTRE 22 3R S AT A ORI Vb D
TS, Al E QRO 4B %7232 &h
VETHAH (A7),

Of/NROB KR, @G )L F — 2535
K OZOOIZ, BHE - tEERELL, REREE
D, ERERELZHIET S, HEOLED A
BEREZHYIIRAT 2 2 L2 X D REERE S
HDHIENTRETH L. Om/INROBERFEY - ik
@K - ARG AZ CEALRY ) A 7 VT 5.

CDXD EERFEY AT AL, KD T A
Uy bEARL, KECEFA L2872 2060 (R
) AT LORENEMNME RS ).

Light source

co,
Input Output
il .
W Fertiizer  |-»|  Cultivation Agricultural
crops
W Water S p

@Recycle J @Wastes

Fig. 7 A renewed system for the sustainable agricultural
production.
X7 FlialRE Bz e Y AT A

8. &

1) World Food Programme, 2018-Hunger Map,
https://wwwl.wip.org/publications/2018-
hunger-map

2) United Nations, World Population Prospects:
The 2017 Revision, https://www.un.org/
development/desa/publications/world-
population-prospects-the-2017-revision.html

3) Food and Agriculture Organization of the

Journal of JSES

_28_

United Nations 2050: A third more mouths to
feed http://www.fao.org/news/story/en/
item/35571/icode/

4) B, SO ERMIEOMERE, Kz %
V¥—, 37 (5), 39 (2011).

5) LB, BEEINEFEOBKRE HEEILES
AL HER-BREE 88 2 AR, 339-352 (2009),
FERF S, RBE

6) X-G.Zhu, S. P. Long, D. and R. Ort, What is the
maximum efficiency with which photosynthesis
can convert solar energy into biomass? Current
Opinion in Biotechnology, 19, 153-159 (2008).

7) C. L. Beadle, S. P. Long, Photosynthesis - is it
limiting to biomass production? Biomass, 8, 119-
168 (1985).

8) K. J. McCree, The action spectrum, absorptance
and quantum yield of photosynthesis in crop
plants, Agricultural Meteorology, 9, 191-216
(1972).

9) EMAR, SCEROEMRE, LiES, FE%,
FASTAR, JEE D T 3 )V 3 — 254 & Wy B 25 i,
2-10 (2015), AR, B,

10) K, Inada, Action spectra for photosynthesis in
higher plants, 17, 355-365 (1975).

11) R, HAERICBT 2t A v F—FH
EHGE, S, 43 (6), 265-271 (2014).

12) R. Emerson and C. M. Lewis, The dependence
of the quantum yield of Chlorella photosynthesis
on wave length of light, American Journal of
Botany, 30 (3), 165-178 (1943).

13) FE—ER, HEWOLERE, 9798 (2013), IR,
B

14) R. E. Blankenship, Molecular mechanisms of
photosynthesis, 50 (2014), John Wiley & Sons,
Chichester.

15) FAAE, BIEWi—ERE AR (L. Taiz, E. Zeiger, L
M. Moller and A. Murphy #&), 74 > /%A
I — KPR - FEAESE B 6 R, 220-
224 (2018), wEREAE, O

16) WEEE, PR, LIS T 2AET
ZERDILE - PSI OWRHE L i A 71 =X
A, JeAEGE, 26 (2), 95105 (2016).

17) 5P, TEPEE, SREE—RB, BREEHIE S 7o sk
BREE L3R 7% VO BRERI 3 2 0 E UG
& —EET HNEEITS T B NERSE, AW
OF #fn, 72 (3), 275280 (2018).

2019 4



TR U BT B IET AV F — A HER & FRenT RE % feSE AR BE

18) S. Takahashi and N. Murata, How do
environmental stresses accelerate
photoinhibition? Trends in Plant Science, 13 (4),
178182 (2008).

19) R. E. Blankenship, Molecular mechanisms of
photosynthesis, 239-240 (2014), John Wiley &
Sons, Chichester.

20) P, Miller, X.-P. Li and K. K. Niyogi, Non-
photochemical quenching. A response to excess
light energy, Plant physiology, 125, 1558-1566
(2001).

21) R. Gross and B. Lepetit, Biodiversity of NPQ,
Journal of Plant Physiology, 172, 13-31 (2015).

22) P. Xu, L. Tian, M. Kloz and R. Croce, Molecular
insights into zeaxantin-dependent quenching in
higher plants, Scientific Reports, 5:13679, DO1:
10.1038/srep13679.

23) C. Gerotto, C. Franchin, G. Arrigoni and T.
Morosinotto, In vivo identification of

Vol45. No.4

_29_

photosystem II light harvesting complexes
interacting with PHOTOSYSTEM II SUBUNIT
S, Plant physiology, 168, 1747-1761 (2015).

24) L. Dong, W. Tu, K. Liy, R. Sun, C. Liu, K Wang
and C. Yang, The PsbS protein plays important
roles in photosystem II supercomplex
remodeling under elevated light conditions,
Journal of Plant Physiology, 172, 33-41 (2015).

SEREE
~ BAfe () AT <H¥aF)
1980 £ 3 H A B RERF B RS
| WRZERHE L RMIERARE T R
Al 4F 4 A AS IR 2B i A W 2 Rk B
Fr, AENIREAMAE A ERBY % 2 R T
$%. 2011 4F 4 A~ 2017 4 3 A ENREESCHERY T
B ZecE v > ¥ — K. 2018 4F 3 H B FRHE. A

47 &0 B

Kb LA ) F—



