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TR IR, ERR BRI EGLEE
sSTHAFEAT, N

RTKRFEMERG T FAEEE CAERE THERE G RARTERIEF & RIBAF, AL

TERRRELEABEBELEZALOSKBEELAEEZ T RBRGYH
sTABBARETAXR SRS
STTAREBEAETARGTAERBAETRSG;LOBEERRS
STARBARETAXNGTERZTOR LALEFCHLEETRSG.
STTABEBRELWAKIBAEEZELE,
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IKERER] LA S RIS R A R DL B SRR
g R TAK K EF I H R s AERE, 2L
RAEMREES AT WEBR I ITEZ — BA
BRI T R EFERE 2 R E
WM R Rl — R EBEH AP, A3 (Lactuck
sativa L. var. ramosa Hort. ) BRI B E B —4F
Y, XA RSB, ERMERR, SFF =
KR gEmgEL R C, AA MR RIRH L)
BLEMPEEEER, BA BRI R &
BB, 5 I, RS 9 WA 45 5 it e
AR A A S RS S ZEERAE

E—EERE N F4FA19920) , kL, LA R, FRRF &
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5510 2 A OGO 4R R R A RS B TR
WRER R BN SR BRSR5 5 5T & I RAIL
BIRWHREE , /K B (3 A= BB R I S AR
Hor 1/2 bR E R RS A HA K. AR
HHCT MEEBERREBHERLERAR, MR
WA T, SREERRERERESELR,
AT R L3 A 7= AR » B 7R TR P Y R
A F ST H RO IR 3R BE T KA SRR R
HEa M AEEEREER CHEEY, E—

R ¥ R I BRSO BEGR B L AR SR AL & IR K
PR MRS ' LA RN B
FRRPEMOE IR E T, A 8 2R I HR i i 14
TN K, A — e o B 2 & A el e &
AR TR, A 5618 FR R BE AL FEGR B X K 8
A= B R A T R D . IR AR
ST  WFFT K35 A1 T 8 % TR B O G
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EFE ARG, BIENEY L) A1 fe kAR
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1 #H57FE

1.1 s

P A B IS A B 4 2 (Lactuck sativa
L. var, ramosa Hort, ) Fp-F RaigE, Ml 1L RS
FEWIC Y R BT E IR, KRB TR W&
LT REL Ty WLk 2.

F1 WigER AT KETEES
Table 1

K Salt  Ca(NO3)z » 4H20 KNOz MgSOy « 7TH20 NHi H2 POy
R

Concentration

Yamazaki formula mgs L1

236 404 123 57

x®2 ERRMETRERRA

Table 2  General formula of trace element mge L1
L&Y HEYEE TREE
Compound Compound content Element content

EDTA-NaFe(&# 14%) 30. 00 5. 60
HzBOz 2.86 0. 50
MnSO, « 4H20 2.13 0. 50
ZnSOy « 7TH20 0. 22 0. 05
CuS0Oy « 5Hz0 0.08 0.02
(NH4)6 Moz 024 » 4H20 0. 02 0.01

1.2 KEHE

RETF 2016 4F 3—5 A PR MBI K
BERRWAK+TEAFTRESLREALCAEY)
T htty, SRR ECE 12 h - 471 BRIRE A
25 C/18°C, RHAFEBARN AR, ALK =
O WK AR R IS g R E T K
FEFE (28,5 em X 23 em X 15 cm) H, R B IR Tk
T RAKIERE TP B RN T L, B 3 B,
P95 pH 5. 5~6. 5, 4 KPR HIF A AR EME.

WHE 0. 85 (A 1. OFA)D 1. 25 (A3
AEFBWE, LB E 80 (B). 130(B,).
180 pmol » m™? » s~ (B:) 3 FOGRIREE, 5B 24
A3t 0 M, AL 6 IRER . 40 dJRIRER.

1.3 IRENE

AESEh AR AL T R A BT SR 0. 01 g HF
B B R RR R, T RE SR A 0. 001 g 554
FEHHEF R V-#R&E. pH R A FE20K pH 3l
FE . THERER SRR F L Bt s ol s A A
R O b B R E D R H R SRR
FiZ% i G250 Yea gl ™ s A H C &
B 2, 6- S EEE B e R E"
1.4 BESH

FF SPSS 20. 0 B XHR I B ST 47
AREIKFRIZEF R A LSD %k .

2 HBRESH

2.1 AREREIEF~EMNFIT

3R 3 AT LUE W, BRI EEXTH b & R
MBI B EX AR TR RA R,
R 4 ATAL MRV SR RORE T , G R B R
Hb b & BT R RO, 130 pmol e m™” ¢ 5T R
FEF AiBs A:Bs (A By ZbEHL I fF 5 B B R, 43
% 60. 78.102. 82.80. 02 g, Hb M3 T i 48
- fif o i 5 b b S o B AR Ak S HOE R B SRR
R P A S, T R R e S A W] O B R
BT LOMBEFRWEET AB L AB  ABs &b
b IR R R, 252 2.57.4.10.4. 57 g,
VR R 3 A B SRR B R R T LR
MARRAESR R, R AMMEE LR mRsE
FEURH B S0, A=t SE R R B
2.2 AESEBIEFRRH I
2.2.1 TmHREH:ER

MR AR SR EE . A
AR A RIREEREE 60%0~80%02K B FigR3es, A3
ME—FMEMEY . 55 ZRmMKREE. hx5
AT O RRAR T AR SERS IR Eh % R B 2 W HHE

=3 R EENEFRRERTEEARKEEXENFESH
Table 3 Variance analysis of light intensity concentration and nutrient solution concentration and interaction on lettuce yield
ESES - R RE R EFEE RFHEE
Factor Shoot fresh mass  Root fresh mass Shoot dry mass Root dry mass
SEHERREE Light intensity * * * % * %
EFUYRIE Nutrition solution concentration NS NS * % NS
FeREREE CEFFIRIKIE Light intensity < Nutrition solution concentration * * NS NS

NS, # L%« SHIFRARRENBZREAADE AT 0,05 MBEHAF.0. 01 Bk B EHAF. TR,

Note:NS, * , * % mean non-significant or significant at 0. 05 or 0. 01 level, respectively. The same below.
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Table 4 Effect of different light intensity and nutrient solution concentration on yield of hydroponic lettuce
Ak b b REtmE BT R BT g

Treatments Shoot fresh mass/g Root fresh mass/g Shoot dry mass/g Root dry mass/g

A1B; 46. 5325, 52cde 4.4340. 48cd 1. 8540. 25d 0.19=0. 02cd
A1By 55, 31£6. 06cde 5. 07£0. 62cd 3. 160, 19hc 0. 2140, 03bd
A1Bs 60. 789, 26bd 7.1240.11b 3. 350. 34be 0. 424-0. 04a
A2B1 43, 10110, 62de 3. 4470, 87d 2. 57740, 03cd 0. 1640. 05d
AxBg 65. 5319, 05bc 4, 8140, 66cd 4,100, 71ab 0. 3140, 04be
A2Bs 102. 8241, 13a 10. 0940. 30a 4, 5740. 04a 0.52740. 02a
A3B; 37, 9712, 69¢ 3.51%0. 62d 1. 82£0. 21d 0. 1840, 0ded
A3By 62. 106, 06bd 5. 90£0. 63bc 3.49£0. 17hc 0. 2840, 02bc
AzBg 80.02%2, 78b 9. 1520. 09a 3. 4020. 63bc 0.452£0. 03a

AR BRI 2 583 0. 05 KB EATFE. TR,

Note; Different letters mean significant different at 0. 05 level, The same below.

FEHOFHIREL S R mARE . B3R 6 WAL B
EOCHRBE RIS MRS BA BER RS
¥ A B AB AB AT A SERI IR A B4
WA 2 907. 52,2 604. 05,2 983.07 pg » g ', K
JEREGR AL, TERREL 1% B R AL, B SR Rk
79 0. 8 fEHT, AL IR IR A ' SRR
1229.31,1126.71 pg» g~ ;1. 0 F50F, A3 BIME &=

1 813.31,602.52 pg » g~ L. 2 {50, B =
1103. 64,1 499. 14 pg + g ', VEAAHE A G HE SR B
P T ESERIE SRR DT M R T B RRERTE AR 3R
TR AL TR IR S AR 2E & B, HiR 6.7
AR, ABy AAB T AW IR E G BB,
602.52 pg * g 1. Ay B AR T A SRR Y & &
B, H2983.07 pge gt

x5 FREENERGRERZEEAMKEERRRANFTES N
Table 5  Variance analysis of lettuce quality by light intensity and nutrient solution concentration and interaction
EE & TR AR AIEMEARER ®ERCEHER
Factor Nitrate content Soluble sugar content Soluble protein content Vitamin C content
SEHESRE Light intensity * * * % *
B HEE Nutrition solution concentration NS * % NS NS
JEHRIRE X BB . . NS -

Light intensity X Nutrition solution concentration

6 TEAXEEENEFRREAEGHKIEEZRFHZ M

Table 6 Effect of different light intensity and nutrient solution concentration on quality of hydroponic lettuce
AbFR MR & & RS E TRMEARSE ®AERCER

Treatments  Nitrate content/(ug* g 1)  Soluble sugar content/(mg+ g !) Soluble protein content/(mg+ g~!) Vitamin C content/(mg+ g~1)

AlB 2 907.52+4, 18a 2. 9440. Ode 0.94+0.57d 0.1320. 00cd
AR 1 229.31491. 89¢ 6. 1740. 22d 2.25+0. 84d 0. 14+0. 03cd
A1B3 1126. 714153, 23¢ 7.5740.16d 2.5240.55d 0.0920. 00d
Ay 2 604.05+215, 61a 7.6140. 00d 10. 42£0. 18a 0.2240. 00b
A 1 813.31438.32b 11. 74£0. 22¢ 10. 88£0. 64a 0.33%£0.0la
AxBs 602. 52498, 73d 15.47£0. 94b 10. 24£0. 22a 0.23%£0.01b
AszB1 2 983. 07135, 63a 12. 6940. 96¢ 5.88+£0. 15¢ 0.16+£0. 00c
A3B; 1103. 644224, 89¢ 15. 04£0. 05b 6. 4440. 92be 0.27%£0.01b
A3Bs 1 499. 144181, 64bc 17. 8540. 63a 7.9630. 54b 0.24%0. 04b

2.2.2 AR R

%2 5.6 AT, RO R AT
PR & B SLIE I, TR I 6 B 38 3
PERE G BB R EACT . R SR

T RO R T B P S B . SR
HbE S 20 58 AB; (7.57 mg * g ). AB;
(15.47 mg » g 1) A;B:(17.85 mg » g ), Yt
MRS — I, e KB R E AT S &
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B, AR AsBy (12.69 mg » g ). AsB,
(15.04 mg *« g ') A3B; (17.85 mg » g7'), &
6.7 AJ I, As By AbFRAAE A M S B R,
H17.85 mg+ g ', AB, 4bH L A;B, 4bFHH R
ik 14. 91 mg « g, HWEREFWEE LIEROLIR
TR BT AR R A R L U
FRIRMR FEXT AT R B AR T
2.2.3 NMEHEAREE

FEe 5 Bl G IRGR ST A SR AT A R H R
WS BRI A B A B K, e Ab # ] 22 7vk
YARE, HERCFLIEN, IEHELRKE
WE ' HR S B A3 A A S EE IR R
AN HERE SRR AR SEVT IR R H RVR E Je R
R T T B 3 U PO XY B R
LGB A A TASEEHEER RS &
FIBEIN . FTREE TR T & E-(RNA & LR

ZRRA LB A I M, AT BEAR SRR AN R TR
B, AR 6.7 FIAL Ao By AbEEF (AR SRR M
RS R, H 10.88 mg » g ', A/ B AbFRAY
AT A R, —E M2 9. 94 mg - g7
2.2.4 H{EECHE

H12¢ 5 RI 1, SR HR i B o A e A R C
WS B B KT B R AR g A R C IR
REE., 6.7 AL ARgEA R C FREbE
FR 58 B 1 N 2 S R SR RN . A B, LA B,
AsB, AR T 44 = C & BB, 405 0.14,
0.33.0.27 mg+g ', AB, AbEE T A4 A
ECOEHER - N0.33mg-g '\ AB; ALBE
/%, 240. 09 mg « g7, VEIAREFRRHR B = ot B
FEAMBET S iMEI AR 2 C & L 18 S G IR R B
MEFRRHE T LIERELER CER.

=7 FEEEMEFRRRERSEEAMKEEERROBESH
Table 7  Analysis of the extent of leaf quality by interaction of light intensity and nutrient solution concentration
WRESE IR HERES = AIEMEARER $hHEECHE
Ab¥R Nitrate content Soluble sugar content Soluble protein content Vitamin C content
Treatments BAE  B/ME HkE HBKE BML HKE &EKME BME KE KRXE BME OBRE
Max Min Range Max Min Range Max Min Range Max Min Range
TCHGRE
2831.55 1076.12 1755.42 15.19 5.56 9. 63 10. 52 1.90 8.61 0. 26 0.12 0.14
Light intensity
EIRRE
1861.95 1673.29 188.66 13.63 7.75 5. 88 6.91 5.75 1.16 0.24 0.17 0. 08
Nutrition solution concentration
JEHRSR X BB

Light intensity X Nutrition 2 983.07 602.52 2380.55 17.85

solution concentration

2.94  14.91 10. 88 0. 94 9. 94 0.33 0.09 0.24

3 iS4t

TIRIRITFE R W] L 18 BB SRR FDL
SR T A S B R B BT . X SCRE A B
FLEERFEYL 0.5 58 IR BEAL BT A et |
TR R AR R . (H RS AN 0. 25 f B 7
TR P AL T A S AN R R 5 B H = 2 5
T ANE AL BR AR R AR R K R
AR Z B G IR o B R[], AR R R A A 4
TEWAR KRR . 556 ka4 e % 4
K. B R E— g, %k S
VRE I AP KITAYA S50 | 305 5505 B 5 45
RA—E . SRR R , o G R A 3¢
o b ERA B A B BRI 1 A L T8 IR0 A2 3

Hb_b AR BRI S W R S RS BRI . 1.0
HEFRBMIEE S 180 pmol « m ™% « s ' SEHRIR A
HA IR T LR RIS | A . B ISR A
KRS BN WE—EUE L2 RHEX. B
FWRE GERWRE S EEFEAHR A Lo
B E 5180 pmol » m™ « s L IHIR B4
EALET A SEREIR L S BRAR . DCREREEME 5
TR o) 22 AT i P & B R B =2 TR, X
A BB R 78 SR TR P RO FEGE BE H SR B e (L
R T, TS ME TS 1 20 e A o 2 T IR Fy S
Wi Mg e R AR TR T 30 T i TR D 5 i e v
TEH R (NADPH) 1 =8 2 iR  (ATP) 1
BLRE THAMMEE., 78 L2 HERRKRE
5180 pymol » m™? « s ' L HRTR A A AL FR T A
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MR BE 5130 pmol « m™” » sT' R RRGR 4 A 40
HTFHRBRKME. 565 BB ERR
WREE X AR SR = M S R IR, BE B 1. O f B 5%
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Effects of Light Intensity and Nutrient Solution Concentration on

Yield and Quality of Hydroponic Lettuce

FANG Shuling, HU Xiaotao, WANG Wen'e, LI Xingjie, YANG Xin, WANG Rui
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,

Northwest A & F University, Yangling, Shaanxi 712100)

Abstract; Hydroponic lettuce was used as material, hydroponic plant factory test, three gradients of

nutrient solution concentration (0. 8 times (A;),1. 0 times(A;),1. 2 times(A;))and light intensity(80

(B1),130(B;),180 pmol » m™* « s7' (By)) were set. Yield and the contents of vitamin C, nitrate,

soluble protein and soluble sugar of lettuce at harvest time were measured to study the effects of

different nutrient solution concentrations and light intensities on the yield and quality of hydroponic
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i ERTHUNBREAREZXEZGABAENER  RARR T HLEEHENLY
AERTIRE T 6 A K E I B, Il (Pinus tabulae formis) 5= % % #X M,
RARB AR IIZEF O H LT ARARLEAS G KRB BIRTIRELE G EKF SR
R, AP AL SR T RN G ARB T 7 R RELHE, BREN . 5FR KA, R T
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N, O) iz S5 444 (O; SR NOx SR NO;
NH, ) HEjc A3 i L K #5350 Y 38 5, 5 4
PR TR 3035 2 3R AR 028460, gk s

P P

lettuce. The results showed that the largest ground fresh weight was A;B;,the lowest nitrate content

of lettuce was A;B;, the highest content of soluble sugar was A;B;, soluble protein and vitamin C

content in A;B; treatment were the highest. Comprehensive consideration, A;B; treatment was the best

combination of hydroponic lettuce.

Keywords: hydroponic lettuce;light intensity;nutrient solution concentration;yield; quality



