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Effects of different spectra and their combinations on dry matter accumu-
lation and distribution in potato

XU Jian-min'?, YAN Zhi-ming'*>, SHI Pei-hua', QIU Xue-wen'
(1. Jiangsu Vocational College of Agriculture and Forestry, Jurong 212400, China; 2.Engineering and Technical Center for Modern Horticulture, Jurong
212400, China)

Abstract; Using the potato variety zhuanxinwu as the test material, effects of blue light, blue-red light (1: 3),
blue-red light (1 :5), blue-red light (1 : 7) and red light. On the agronomic traits and dry matter accumulation and dis-
tribution of potato were studied. The logistic model was used to fit the dry matter accumulation of potato, and the key pa-
rameters of the model were analyzed and compared. The results showed that red light could effectively increase the plant
height and stem diameter of potato. The whole plant dry matter and tuber dry matter of potato followed the order of blue-red
light (1 : 7)>blue-red light (1 : 5)>red light>blue-red light (1 : 3) >blue light. The accumulation of potato whole plant
and tuber dry matter followed the logistic growth law and showed a distinct inverted “S” shape. In addition, the tuber for-
mation basically occurred after changing the photoperiod. The growth duration( A¢) and average accumulation rate (V,,,,)
of dry matter accumulation were highest under the treatment of blue-red light (1 : 7), and the difference of dry weight be-

tween tuber and the root + stem + leaf was the largest. According to the comprehensive analysis, the changes of spectral

composition can significantly affect the accumulation and

W5 B #9:2019-07-24

E ST E LI AR F AR 2 B e 2R (2016kj002 ) 5 VL5 =L
“HETRE IH

FEEBA VI (1981) 55 KO, B, gk, kg of potato.
G 2B R TSE . (Tel) 13952995653 ; ( E-mail) Key words: potato; spectrum; dry matter; accu-

jsnlxjm@ vip.163.com mulation; distribution

distribution of dry matter in potato. The blue-red light

(1 :7) is the suitable light source for protected cultivation



VPR A AR MO A X ST W B BRI L Y32 ) 33

TLEA B ( Solanum tuberosum L.) , X4 5, hnFk
B B TR SE N SR M L X, o R s 5
B e HiETZ 5ANE KRR K IR
AR IRAEY) P& D8 R 5 — A R, &
PR AR = a4y 22— 2015 4F)E 3 B %
BRSNS 5, N TH 28 LLEEAE 6.9% Y 3 B I
W, NI 9% C I T Ko

LED Ry —Fg BB , A& /N AT A
TP i, © B A2z i TN TR 4
M, XPELARE B AR O AE LR B SR AEY)
MIBIFFE S SRR W] 2006 T A e i 25 iy AR T
JERr A R RIS T IR R R Al e A
GO DL L A% Ge 1Y 2¢O AT T RE £ R W I A=
K LED X Eh 4% 55 A KR Y BF 5T K A 4
TR E B X DR E T Y R R
FAY BRI 9T E AL th e o ™ =
DT R % A K ) 7 o T W B RR 2R R 43 TC 1Y BT
ML

ENA P EAN NG e i EAN SRy e )
FECTON B A K FE R B A2 e, FH A 38 4R
PR AL 53 BT AN [R) T X6 B 44 20 o ()RR R RN 3 T
ARSI, AR A B A 285 0% ) T2 A 152 B 4% 8 AR Rt
PR AE FHBLE, R B 55 251 T D Ak
PR N TOGIR

1 ARSIk

1.1 REEIt5RE

LR B RO 5y VL IR RARIRL R 2
Bed i s 3t RIS AETT IR ARBO F AR B AT
A AT K I 7 AL R Y AT A AR SR T Ok Al g
IESR (B R ER 11,5 em, 7 12.5 em ) 1,
WHE 5 AL/, 450 R 2O (B) L 2liZr ot
(R),#6 : 216=1:3(BIR3) #%: 20)k=1:5
(BIRS) MG : 216=1: 7(BIR7) ,FA/NX 30
%, B 20 d 5, B 2 d Wit 2% KH,PO,IETR 1
WK, PRI 1 TR 7E 70% = 10% , 11 R IR EE A (25
2) °C,KIAIREE R (15+2) °C. B30 d YGJEIAH 16
h(E)/8 h(#),J5 60 d YeJHWI 8 h( K& )/16 h
() o JEIEIN 2 fff FH O35 4 (0 BROBE 11 (B
(EVERFINE) SPIC-200A YAl IR E
BEE A 400 pmol/(m - s) ( FE LI-COR A A LI-
250A MREETE) OB anE 1 R,

161
@ 14F
5 121
= 1.0f
o
g 08
= 0.6
o .
R02F

0 f ! . . (—— L )

380 430 480 530 580 630 680 730 780
Pl (nm)
— ok

E1 FXiLaEESTH
Fig.1 Distribution of spectral energy

1.2 H@mRESNE

ST EMES 0 d.30d.40 d .50 d .65 d.80 d
F195 d BUFE 7 Uk, 76 5> A B R a8 B #5— 3 fat
HTCHE HUE R 5 bR, T K R R RS T B vk
W Hotk =, R AR R RO 2 0 5 em &b 2%
R, HAR 25 R 4 e T i
5595 d BN E BB R e AR
1.3 4 KRERMNEERITE

FERTABFFE LA I BB Logistic #5171
PGSR E2ETNN TYIR R, KA.

C
1+e(a—bt) ( 1 )

c e TYIRA R KRR R LR o F1 b R4, 1 2
SE B O REL

XA K — B 3 Ol AR n SR AE K
W B R S A 1] (1, ) AOIZ Y
WERT I (V,,, ) s R B RO 05 R al LIS 24
JFRPE R R 2 P3RBT AT (1) IR (1) o

y:

Lo =a/b (2)
Vi =cbe ™ /[ 147 ]2 (3)
t,=(a=1.317)/b (4)
t,=(a+1.317)/b (5)

1.4 R4

BAEAb R SPSS20.0 #RAF#E4T 7 22 KR Pk
AT, B PERE B0 SR F Duncan’ s 5, F OriginPro 91
B E Iz,

2 R0

2.1 AREENDELEBERPM
HIEE 1 RTOL, SETE o AL A T SR A
PRI bR BER G 4 TR 20 H Y



34 o9 &b 2 W

2020 4F & 36 % 1M

BTG, R AP AR R B, B AR AR S AR,
ZR W, RACHMZEMFEFBAT B 403, 256
Aub B rp 25K [ Bt 5 21 Y6 L A9 A 348 o v 348 o, 1 L
BIR7 AbFRZEHR T R #1 B ALY 250, A 95
BRI T 2N, BARREE S EOR S bk B 2R
Jo e R M A4 T ) 7= ) T B A, LR B ZE
it BIR7 20305, 5 R A B AbFE2E 5 W 3% R Ab#E
HRRBCEE AT B ANEE, 5 R AL F 2T L
BB 84 1T, BALRR B 25 Jof o th A O 3805 SRR 2 A B
Pl BIR7 AbFHHR 5,3k 3.33 4, & & T HAh AL 3, B
AbHE T R ARBE (R0 22 5 Y B R LA
R AbF R {H5 BIRS AbFC B %255 BIR3 AbFH
BIR7 435 B Ab3 2z BTG B & 2 5, A Fi &
T RS H B AR R AR

R1 FREREX DEFWRRARZ KRB0

Table 1 Effect of different spectra on agronomic traits of potato

fbam 7N ML MipkaT kPR PR
(em) (mm)  EAEC BUE (g) B (g)
B 18.35¢ 2.96b 1.67b 0.83¢ 0.50b
BIR3 20.09¢c  2.6lc 1.00b 0.87¢ 0.87b
BIRS 34.46b  2.94b  1.33b 1.51b 1.13a
B1R7 39.00b 3.56a 3.33a 1.87a 0.56b
R 54.29a  3.38a 1.30b 1.53b 1.18a

B 4G BIR3 Wik« 410k =1: 3;BIRS. Bt : 410k=1:5;
BIR7.#50% : 4006=1: 7;R. 446, F—35HE 5 AR E
Z 5 WE (P<0.05),
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Table 2  Effect of different spectra on dry weight of potato

i3 T ek

(e () %(p (g gy T
B 3.32¢ 0.05b 0.11c 0.72¢ 2.44¢  0.7359b
B1R3 3.42¢ 0.05b 0.12¢ 0.74¢ 2.50¢ 0.7318b
BIRS 6.64b 0.09a 0.20b 1.31ab  5.05b 0.7599a
B1R7 8.54a 0.08a 0.30a 1.57a 6.60a 0.7721a
R 5.61b 0.06b 0.34a 1.19b 4.02b 0.7167b
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Fig.2 Dynamics of dry matter accumulation in potato under
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Table 3 Logistic equation of dry matter accumulation and related parameters of potato under different treatments

b3 WETTH to f 2 Vi Vinean At R

B Y=3.59/(1+e*470071) 63 45 82 0.06 0.06 37 0.997 6
BIR3 Y=3.29/(1+4¢*7670:101) 48 34 61 0.08 0.07 27 0.975 7
BIR5 Y=7.27/(1+e*740:081) 59 43 76 0.15 0.13 33 0.981 7
BI1R7 Y=9.47/( 14e*417007t) 63 44 82 0.17 0.14 38 0.990 2
R Y=5.87/(1+e> 1170091 57 42 71 0.13 0.12 29 0.997 5
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Table 4 Logistic equation of dry matter accumulation and related parameters of potato tuber under different treatments

Qb2 A7 ) Ly 12} Vinax Viean At R?

B Y=2.35/(1+e>3270111) 57 45 69 0.06 0.06 24 0.986 5
BIR3 Y=2.37/(1+e%070121) 51 40 62 0.07 0.06 22 0.979 6
B1R5 Y=5.13/( 145370111y 58 46 70 0.14 0.12 24 0.994 5
BIR7 Y=6.73/(1+e>74011) 57 44 71 0.17 0.15 27 0.991 9
R Y=3.95/(1+e32170151) 55 46 64 0.15 0.13 18 0.994 0
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Fig.3 Dry matter accumulation dynamics of tuber and root+stem+leaf in potato under different treatments
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Table 5 Effect of different spectra on potato dry matter distribu-

tion in organs

TR R L (%)
AT AR

% nt Pz

530 d B 0.09b 0.11c 0.60b 0.20a
BIR3 0.08b 0.15bc 0.70a 0.07b

BIRS5 0.13a 0.19b 0.62b 0.05b

BI1R7 0.15a 0.22ab 0.56b 0.07b

R 0.13a 0.29a 0.57b 0.00c

540 d B 0.06ab 0.06b 0.34a 0.54b
BI1R3 0.06ab 0.06b 0.27ab 0.61a

BIR5 0.05¢ 0.10ab 0.32a 0.52b

BI1R7 0.04¢ 0.07b 0.24b 0.65a

R 0.08a 0.16a 0.27ab 0.49b

550 d B 0.04a 0.07b 0.26a 0.63b
BIR3 0.05a 0.05b 0.22b 0.68a

BIR5 0.05a 0.07b 0.20b 0.68a

BI1R7 0.04a 0.08b 0.20b 0.68a

R 0.04a 0.13a 0.21b 0.62b

%565 d B 0.02a 0.03b 0.21ab 0.75a
BI1R3 0.02a 0.03b 0.23a 0.72b
BIR5 0.02a 0.04b 0.20ab 0.74ab

BI1R7 0.01a 0.04b 0.19ab 0.76a

R 0.02a 0.06a 0.16b 0.75a

580 d B 0.02a 0.03b 0.23a 0.72b
B1R3 0.01a 0.03b 0.23a 0.72b

BIRS 0.01a 0.03b 0.19ab 0.76a

B1R7 0.01a 0.04b 0.17b 0.78a

R 0.01a 0.06a 0.20ab 0.73b

%95d B 0.01a 0.03b 0.22a 0.74b
B1R3 0.01a 0.04b 0.22a 0.73b

BIRS 0.01a 0.03b 0.20ab 0.76a

B1R7 0.01a 0.03b 0.18b 0.77a

R 0.01a 0.06a 0.21a 0.72b

B.B1R3 BIR5 BIR7 R AbPEULZ 1 1, AHTR AR & W1 F — 90§ ¥ s
ARIFRRE 2R B E(P<0.05),
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