HE¥)2#4% Chinese Bulletin of Botany 2016, 51 (1): 58-67, www.chinbullbotany.com
doi: 10.11983/CBB14211

- BRIRE -
EFREES I ENLFEE N RENEYE KR
Ef, BAE, FLE

o E R LA R A B T B A AR B AR S WE AU, B 200032

RE /KHE(Oryza sativa) R R IOESRIGR M, Jo i RN BEIEPA K BIAROCIIE R, B E IR KA T2, 48
Si (KzSiOs)HIFe (FEEDTA)AMHIEBAN R GErh, 707l IS LED- 26 miBHOt, W% H S N AT ODaoo i bt 't HE IR (8] f 4E
K. SEIR SR K228 K 4 /EFeEDTARNIK,SIOs 2 8] . A2 R 5OtRERA K, ST R, X —Fft
AR o DA R S T G R U A ODago El| ODseo i A WA 48 iy . LED- W6 AN FHOG 15 5 7 2L (I % FeEDTA-SiOs 7y f:
REMRSOG I — e B S R L E SV B AT IR IR L, TR =0 E S8 MR by W& ioks, e A7 282 SO I

ERRL. BRLED-W Y FIPHYGAN, LED-456. LED-ZL Y6 MLED-4L 4%t A8 15 5 7= A2 Y i 1tk 5 Al [ i 25 Sk i R Sh &40

il 2 5 BA BRIE IR B R A 0 T IR BOT AT A K SE R, 45

WoR/NEREEA RS, SRR ARG B TR G

HIEERA BURBR-REALY) . BB S BRAEIR 2R 2 & WAL BRI /KRS T B4 I B 2

XEIR RO T, BDL, SRR, BEEBEREE A, MWEK

ZE, BRE&E, ZILIE (2016). B FRKIROLE AL EAR L FHIHEYAE K. Y% 51, 58-67.

201H L9044, AR SIG = A ik — R HI g K A
Fr i A 200 = R 8 I 7T (S AR A4S 1k 1, 1995,
2002a, 2002b, 2003). A 7 it — 5 42 ik 2R Al
VIR BRI B, W 2 R R R AR T A 1
JGHE. ZrEY) ML B RN TN TR UE O H W R AR,
XFEA L TH AR R RS, AFFA TR R . &
Bt G AR 45| T BH S B AR R XA K, B
SEHRAR TN, RO EOAR, BN A R o 3R R A
X 25 7E A& ZE R BE I HH DA s i i, IR R S
Hi e, e RN R T AE, &
TG E 3 R AR R 5 A [R) A A ) 6 40 A0 A2 T AL
MG WA EAmetE, WRIYMA LT TR
Weifs B OS2, 5 #Ea JeRe B Bt . 153
AHFFRED AR 2R, FFER 4R 2,
HIE T A HLFER S HOLRE

20004 LA, EH —HER R MM AT
fE, Jo/& R LED- A TRIE@LT, 2 B{E K
(Oryza sativa)F4FEY) FIR R H G, C3K3
TR W& R (2 1L IEFIBR 42 2, 2005). J& 4R FHOG
S . AW R ERERE TR RO R A AR K B E A L

Wieks H: 2014-12-11; #:52 H ¥ 2015-04-20

i, DRI RS %

1 MRI5SRHEE

11 SERBIRREMAR

6B R85 mmAE B ILEDAT: LED-H .
LED-# . LED-#%%. LED-45%. LED-%%. LED-
ECAILED-ZLAM L7 Rl . F BRARBE 205k 9 1R Th
) &5 #6) (S8 A AE A1 25 18 1E, 2002a, 2002b) 435l il 1F
Ta5 R LEDIIEIR, HM AN EAEN K, K
TERRIG IR . S R B R & AE [ — R
P YIS KT s 4% 1) R PO 0T IR 11, R IR ) R PO —
HOEm 28, J5a s R miE, HmH TR AR st
50 IR R4 (E L) .

T BRI L miEKIE, N B3 E (K
MIER (B KT, LA BB 1
S AN E BRI D, EEERE S R e
a5, PR, HRORIE S E KGR RS #EE
BER. A, BOLRGRUKIEN RGH K — B
HEI S0 R B 2 (K2) . ARSI 6RO IR, 7T 40

HETH: EXERE#H4(N0.41271236)F1_L i 1 BL 22 H 5 BHE 9% (No. Y359Z3A721)

*AIE# . E-mail: zzI@sippe.ac.cn



Bl 6MLEDYtIE &%
6FILED IR /3 I NLED-Z05% . LED-%4¢%¢. LED-¥. LED-
256, LED-#UMILED-A%

Figure 1 6 different LED devices for root system illumina-
tion experiments

6 kinds of LED: LED-red, LED-green, LED-yellow, LED-
purple, LED-blue, and LED-white
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Figure 2 The schematic diagram of vertical section of the culture device

HARH T 5 & BAAH -2 MFeEDTA |, HE®RH
Sergem, MR A, AK S, I FeEDTA
X Rk I CK2AE MR ALK A, 7] It 7R 25 1k
IR E A PR, FeEDTAC R TIRAZL. &
WrhE— A FHE R TR 2R R, HElES
FeEDTAZ &, /4 T H & YIFeEDTA-SIOs. ZE &
YIHEG NI, BEOKAERR, I W] i6 8 K R A 3 i gk
JiE . 20t L0804 A SCHR (AR H 2, 1980)ik iFid &
(11 G 2= R TE LR 70 2 i . A S5 R Fe-
EDTAI RSB 06, 3 0T 6 el 2 CK2 A8 A Bk i

2.2 {ES0E

221 EMBERERNRGEHEH
6 B K 3578 3R W2y T i FeEDTARTK,SiOs 41 R i

FUBAA 2 B % i (reaction system, RS). B AARE ] 77
£ AEL 000 mL 1) BE#F H4r sl 3 N1 000 mL
FeEDTAFIK,SIOz#i A1 (£1). RS1H [1JFeEDTAH
Na,EDTARIFeSO,H #lifi k. RS2+ [JFeEDTAXK H
18 [® 72 §h Librel BMX, BIEDTAZ i E T RIBE W,
PLH A I FeEDTA S & bR AERC H -

2.2.2 PAFFLEDERNHIRAYELEE
&1 000 mL RSLIAW 2 A, 7E— R
BALED-26H, M8 MR, 5—H
RN BAE S E PR R = N, B8R, WM AR,
RIENHURE, 72155 606 FETHE R K400 nmikill
TE VT W 6 B (ODaoo) (b BT SZ 56 3IF B, VA W AE
OD3g0_a2040 A WS UE) o

Bl 4l 28 )5 U IS TR RS 45 OD oo fE, 7E BE I Ail



S EIRBIROLSE A2 K Y KB IT 61

B3 7 [F LED Y 5 X A ik i e IR e A= 5 4 52 1 s i

(A) BRIKFE N1 mg-L i LED-15 % S A A vk BB TEAR, (B)—(G) Bk E6 mg-L5 1 Mk B i R B Wk &2 1% v SE6 4R K
NLED-#6. LED-AY6. LED-456. LED-4%)6. LED-3# G FILED-40 Y, AR B A ZE A4 M NCK3 R, CK2, HpluKE:
MICKL/LEDIH Bk K. (A)—(D) LEDIGHRAE A k3% B N (E)—(G) LEDYGIRAE /2 AR EE W R N

Figure 3 The Fe deficiency symptom and its recovery of rice plants in series experiments of LED illumination to root
system in the solution

(A) Fe deficiency symptom of rice plants in solution with 1 mg-L™ Fe; (B)—(G) The recovery of Fe deficiency symptom of rice
plants in solution with 6 mg-L™" Fe; The experimental groups were LED-blue, LED-white, LED-purple, LED-green, LED-yellow
and LED-red, respectively; Sets in each group, from left to right, was CK3 soil culture, CK2, independent hydroponics, and
CK1/LED illuminated in connected hydroponics. (A)—(D) The LED board was in the right pot; (E)-(G) The LED board was in

the left pot.
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Table 1 Composition of imitated solution reaction system

Reaction system (RS) Ingredients Compound and source
RS1 100 mg-L™* Fe+100 mg-L™ Si FeEDTA (self-made), K,SiOs-xH,O (goods)
RS2 100 mg-L™* Fe+100 mg-L™* Si FeEDTA (Librel BMX), K,SiO3-xH.0O (goods)
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Figure 4 The OD4 changes induced by sunlight and LED-
purple in system RS1
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Table 2 Effects of sunlight and water temperature on the

system RS1
Treatment  Sunlight RS1 in dark (CK) Sunlight RS1
time (d) ODa00 Water (°C)  ODa Water (°C)

0 0.10 - 0.10 -
1 0.10 38 0.12 35
2 0.10 27 0.13 26
3 0.10 26 0.14 25
4 0.10 24 0.15 24
5 0.10 24 0.16 24
6 0.10 30 0.17 30
7 0.10 27 0.18 27
8 0.11 33 0.19 32
9 0.11 33 0.20 32
10 0.11 32 0.23 31
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Figure 5 The spectrums of RS2 solution under sunshine for
28 d (A) and analysis of photo-chemical reaction (B) induced
by SiOz in RS2 system
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Figure 6 The absorption spectrum of the photo chemical
outcomes induced by different light source in the solution
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Figure 7 Analysis of contents of photo-chemical outcomes

(A) Separate peak 1+2 and peak 6 from the RS1 system in
the dark; (B) The complex composed from RS1 system under
the sunlight; (C) The complex composed from RS1 system
under the LED-blue
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Figure 8 Morphological characteristics and chemical constituents of FeEEDTA-SiO3; complex

(A) The organic membrane with bubbles of the complex of FEEDTA-SiO3; under the electron microscope (Bar=50 nm); (B) The
membrane overlap of FEEDTA-SIO; complex (attention to a lot of pearls on the membrane) (Bar=100 nm); (C) The chemical
elements involved in the organic membrane of FeEDTA-SIO; complex under the electron microscope; (D) The microcrystal

pearls on the membrane of FeEDTA-SiO3 complex
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Figure 9 Effect of primary extracts of FeEEDTA-SiO; com-
plex on the growth of Chlorella beijerinch

(A) From left to right in proper order: 0.5 mg-L™ extract
with 90% alcohol, 0.5 mg-L’l extract with pure alcohol, CK,
0.2 mg-L™ extract in the dialysis bag, and 0.4 mg-L™ ex-
tract out of the dialysis bag; (B) The samples were in the
dark box of 40°C for 40 d (from left to right in proper order
were same as in Figure 9A)
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Table 3 Effect of the FEEDTA-SiO3 on rice growth

Source and dosage of extracts Tiller number Root/shoot Dry weight (g)
1) cK 3.0 0.09+0.02 0.67+0.12
(2) Pure alcohol extracts, out of the dialysis bag, OD40=0.025 4.2 0.15+0.01 1.25+0.02
(3) Ditto, OD40=0.075 43 0.17+0.03 1.49+0.32
(4) Ditto, OD4go=0.22 2.3 0.08+0.01 0.63+0.10
(5) 95% alcohol extracts, out of the dialysis bag, OD40=0.042 3.8 0.15+0.03 1.29+0.21
(6) Ditto, OD4p0=0.176 3.6 0.16+0.02 1.42+0.08

PR B ME R KT 21

The data in this table are the average of 5 plants.
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Chemical Changes Caused by LED Lamps in Nutrient Solution
and Its Effect on Plant Growth

Jia Li, Jinxing Chen, Zhizheng Li’

Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences, Chinese Academy of
Sciences, Shanghai 200032, China

Abstract Rice plants were grown in nutrient solution containing Si/FEEDTA and LED light. Plants grown distant from the
light source could get effect carried by the circulation of nutrient solution. The solution containing Fe (100 mg-L’l,
FeEDTA) and Si (100 mg-L’l, K2Si03) was illuminated separately by sunlight and LED-purple in the solution. The OD4go
of the solution increased with each illuminating day. The chemical change induced by illumination occurred between
FeEDTA and K;SiOs. This chemical change was not related to solution temperature (°C) but was related to illumi-
nation only, so this was a photochemical reaction. The illuminated solution resulted in light absorbance from ODg3g to
ODsgp. An FEEDTA-SiO3; complex was isolated from the solution illuminated by LED blue or sunlight. This complex
was again absorbed by a lining membrane to form a three-component complex. There was a large amount of complex
(e.g., microcrystals) accumulated on the lining membrane. LED-purple, LED-red and LED-infrared could be induced to
result in the FeEDTA-SiO3 complex. Chlorella beijerinch in the nutrient solution containing the FEEDTA-SiO3 complex
grew well; dead algae broke down and left a brown-coloured fluffy ball of Fe-Si complex. The rice plants fed the FeEDTA-
SiO3; complex showed high dry weight per plant.

Key words LED, sunlight, photochemical reaction, FEEDTA-SiO3 complex, plant growth

Li J, Chen JX, Li ZZ (2016). Chemical changes caused by LED lamps in nutrient solution and its effect on plant growth.
Chin Bull Bot 51, 58-67.
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