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Table 1 Test design
A AbH FFEH B
Variety Treatment Flat stubble date/ (4E-B-H)
Al 2015-06-01
FER

A2 2015-09-01
A3 2015-11-01
Bl 2015-06-01

Gynura bicolor

B H 3
Angelica keiskei

B2 2015-09-01
B3 2015-11-01
Cl 2015-06-01
C2 2015-09-01
C3 2015-11-01
D1 2015-06-01
D2 2015-09-01
D3 2015-11-01
El 2015-06-01

EEE
Kalimeris indica

FILE
Sedum. k. F

Mg

Artemisia integrifolia Linn

E2 2015-09-01
E3 2015-11-01

L3 IEMWE
1.3.1 AkKfemliEkirE 2B 0~150 mm K
FrERWE S EEE 0~5 m BRINE., HaEH
&L SPAD-502 B RN E . A B H A B, T
2L WXA46A-1 LT FERERH D%,
L3.2 AEfEiae Xk AR S B e kB
& RAFP T 5 AT VAR A B0 2 SR D B I AR
FIDTEE ;3 JE R 4k A R C & B0 2 R BRI 1
Jr ks
1.3.3 ABERAIITE A BUR T SRR OB
FH R ERIRE BE B TR,. SE A E N K
(RSB FTRAEF).
L4 BdEsh

RIS A BIER ] Excel 2010 23, Jf] SAS 8.1 [
HLX 20 7 2451 (ANOVAO KB R 18R 22 i, R
IR RBE SRR AT LR A

B R E : U(XD) = (Xi — Xmin)/ (Xmax — Xmin),
i=1,2,3-,n, X, Xi JE R0 2 {H ; Xmin Fl Xmax
HETR SR B —E R e ME AR K E .
2 HRESW

2.1 SFFEALTRS 5 FhadiRARER S A KISIR R TH
HIZE 2 AP, i 6—11 A 3 YCOPREAET 5 FfaAR
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REFEFPRR I ETRES., FOXTHEE TR
G HA A PR RN R LY. 5 FhiER AR
36 A% 9 ARRENIE 9. 89% ~25.62%,6 A% 11
A HETER 19. 64%~43. 76 %, Hoh Mg e & K., 11 A
B 6 HEMIEIL 7.87%~76.43%,11 A% 9 A g
ik 3.43%~65.67%, Hp R EFEWIFHE K, 11 AK 6
A TR IR K 25. 9306 ~84. 23% , Hirp K I S i i
K. 11 B4 9 H IR 13. 00% ~46. 63 %% , H A E: 1
PR, 11 A% 6 A B8uEiEh 38.13%~63.57%,
11 A% 9 FHEIEH 11. 63% ~24. 86% , Hr £ SE I im
BX.
x2 SHBERRBERERIBIRTESH

Table 2 Analysis of variance for five kinds of perennial
root health growth indicators

P e E-viil SR bEn ]
Crown width/ cm?
16.93+2.07a  21.1943.17d 1 549. 80+140. 77a
18.03+2.17a  27.76+2.17b 2 207.70+148. 56a
A3 28.92+1.72d 29.87+2.24a 34.66+4.42a 2 855.124135.65a
CK1 30.66=+1. 53¢ 18.03+2.17a  21.3943.17c 1 579.44+140.37a
Bl 43,0744, 2lacd 19.56740.95a  35.09+2.03a 2 631.27+158.41a
B2 37.964+3.63b 19.9740.95b  41.80+1.41a 3 088.07+155.12b
B3 35.81+3.06a 22.10+1.02a 48.50+2.72a 3 489. 434172, 09acd
CK2 37.79+3. 61lc 19.68+0.91c  35.81+1.96a 2 709.66+161.11c
Cl 41,98=+1. 16a 5.5940.25¢ 34.83+1.80b 2 791.67+306.99b
Cc2 37.18%+1.12a 5.8340.25bd 45.9342.97b 3 819, 50+292. 49bc
C3 32.60+1.13a 6.0310.29a 51.27+2.97ab4 354. 15+ 375. 71labc
CK3 40,15+1.13a 5.5940.28d 35.17+1.80b 2 589.57+342, 79¢c

Treatment Plant height/cm Stem diameter/mm Branches/ /™
Al 34,60+ 1. 46a
A2 30,6941, 55b

D1 25.11+1.68a — 76.431+11.56b 767. 6075, 14c
D2 22.85+1.48b - 29.13£12.91c  754.20%70. 80d
D3 20.93=%1. 60c — 27.06110.15d 966. 61£79. 44ad
CK4 20.84%1.52d — 78.37111.45a 767.92£73.99b
El 45.70£1. 99abe - 48.52£4.92b 1 444. 30%135.99a
E2 36.38+1.99b - 54.38+6.14b 1 747.52%123.21a
E3 31.79%2. 24c — 67.02E6. 31ab 2 562. 471+135.19a
CK5 44,6912, 24bc — 42.6814.92b 1 388.21+122.97a

L FIEPr<0. 0D R A F iRk FR AR HA 2R 8%, D.E hE4
Y, LM M ZEE . TH.

Note: The average( Pr<C0. 05) after different letters indicate as a significant differ-
ence between the different treatment,D,E for overgrown plants to measure stem diame-

ter. The same below.

2.2 SPAEACIEXT 5 FhEAR SRR SR R S B RN
HE LT LUEH, F03E B H R B 23k W ke
ETHBIMES G RXSERAEW LAB%,.11 A
RBRAR., EEEMS 2GRS ETHIEE D, 5
PR AMETSE 11 A% 6 ARk 6. 700 ~28.8%,11
A9 MR 3. 9% ~17. 2%, Fe s 3 g | . 43
Bk 28.8%.,17. 2%,
2.3 SFEEALIEXT 5 PaE AR OR MRS S S R R
3R 3 0, S T AL , 5 e R AME s 3R
HYEAER CHEESAINRYER LB, EKe
RS R AR HE A MEEEmARE, 11

[ 6 H June B9 H September
11 H November WX CK
:8 [ d b 2 a ¢ caby
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integrifolio Linn

Gynura Angelica  Kalimeris Sedum.
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sl Variety

Bl s #ERABRZEHEESE
Fig.1 Five kinds of perennial root health
vegetables chlorophyll content

A8 9 AR CH IR 5. 8700 ~17. 022, Horf

SRS,  17. 020,11 A% 6 FHEIRIE 7. 7500~

32. 926, HeH FR 03I R B R, O 32. 9206, 11 A% 6

AANRRE BEHIE N 4.09%6~15.06%0,11 A4 9 A

WR3A 0. 0996 ~7. 0194, Hor Bh 22 S i dr K. 085 i Ji

bR 11 A4 6 A0 5.51%0,% 9 AN 2.89%.
£3 SHBERFRBRERMEGTESH

Table 3 Analysis of variance for five kinds of
perennial root health quality
Jrem #AERXCHERE BN R AU & &
Treatment Vitamin C content Reducing sugar Organic acids
/(mge+g™1) content/ % content/ %
Al 15.82+1. 90b 2.37+0.03a 14.40+0. 09¢c
A2 17.16£0. 84b 2.36=+0.06a 14, 74+0. 09b
A3 20.0840.17a 2.40710.02a 15. 08+0. 05a
CK1 15.7140.42a 2.35+0.01a 14.31+£0. 09¢
Bl 20.05+9.50a 3.327£0.03b 16.88+0.11c
B2 23.30+1.22a 2.37+£0. 04ab 17.21+0.08b
B3 26,1410, 31a 2.43£0.04a 17.57+0.05a
CK2 20.81+1.17a 2.3240.02b 16.87+0. 16¢c
Cl 38.0247.50a 2.36+0.03d 9.3340.10b
C2 42.33+1.83d 2.36=+0.01d 9.42+0.52b
C3 45,2242, 44d 2.3840.02d 10. 08+0. 18d
CK3 37.7747.00d 2.35+0.02d 9.2740.17b
DL 21.99+13.82a 2.37+0.02b 10.36+0. 21c
D2 25.7740.92a 2.37+0.01b 11.66+0. 09b
D3 29.2310. 84a 2.47+0.03a 11.92+0.03a
CK4 22,1240, 34a 2.36+0.02b 10.12+0. 05¢c
El 20.77+2.67a 2.36=+0.01c 10. 38£0. 08¢
E2 21.14%+1.51a 2.427+0.03b 10. 69+£0. 15b
E3 22.3840.97a 2.49740.02a 11.25+0. 14a
CK5 19.78=+0. 5% 2.35+0.02¢c 10.32+£0. 18¢c

2.4 FFERCIEXS 5 P ARCRERDE S BRI

HIE 2 AJLE S T ABIMAE S5 .5 Fhig s frft
EXRATEEYE LIS, 11 A FELHE T EERS.
11 A% 9 HHEIEE 12. 509 ~42. 36 % ,11 A% 6 H g
K 17.05%~71.15% , L S i SRR . 57538 11
Hi=B% CK & 66.28%.
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Fig. 2 Five kinds of perennial root health

vegetables production change
2.5 BRIEPEFR 5 A g ARLOR M SR AR R AR R AR G
g2
i — X EREORERE, SEYEKNE

RHRRZ—, A S FTF BRI W, 4 8858 mAE
VxETH B, EFHNEAEERRESTETH
B, AR AR 5% BUR) H A MR R . A
A IR AR AR URK G TR B B R 2, M IR B 7T 3
MR TR SILEAFSMT AR mEkER. #
2N H SRR 25 R AR fh 2 R TR AE IR 2
Kk,

MR 4 AR5 FE IR MB R SR T 2 R B 516 30
PR ERIEZEZHAMEX. 5 MiERREERSEES
B2 JRE MRAR R AR, 5 M RARERSE
IR SRR IEM X, SERREZ K, 55
ERAMETR SR SR R BRREBER
IEARR, 5% AR MR AR R AR, 3 FaERiRE
BRI 5 BRI 22 R iR AR R AR

F4 ERFESHERRZENSTEA
Table 4 Multiple regression for growth characteristics and environmental factors
AR AR bR [EIl Sy
Growth characteristics Variety Regression equation
P e Y=131.36—0.02X1—0. 10X2—0. 18 X3—0. 88 X4—0. 87X5—0. 013X6
LENEES Y=138.16—0. 12X1—0. 76 X2—0. 32X3+3. 46 X4—0. 69X5—0. 31 X6
Wt4% % & & Chlorophyll content EETN Y=56. 71+0. 03X1—0. 10X2—0. 10X3—0. 15X4—0. 05 X5-+0. 08 X6
FLE Y=286.68—0.02X1—0. 07X2—0. 08 X3—0. 52X4—0. 35X5—0. 02X6
s Y=198. 98—0. 41 X1—0. 07X2+5. 00X3—0. 22X4—0. 58 X5—2. 01 X6
spodosg Y=-—1333.43+7. 31 X1+4. 52X2—2. 88X3—11. 01 X4+23. 79X5—0. 43X6
B H 3% Y=3539. 64— 1. 06 X1+1. 31X2—3.59X3—13. 29X4—8. 71 X5—8. 93X6
08 Crown width EETN Y=4 772. 29+4. 18X1+2. 95X2—9. 90X3—108. 47X4—29. 43X5—1. 57 X6
FRIE Y=242.51+2. 75X1+3. 36 X2+2. 79X3—37. 58 X4+0. 19X5+3. 92X6
s Y=763.52—1. 456 X1+3. 49X2+0. 0002X3—1. 69X4—1. 59X5-+4. 37X6
spodosg Y=16.49-+0. 01 X1—0. 05 X2+0. 01 X3-+0. 39 X4+0. 08X5—0. 09 X6
B H 3% Y=—10. 64—0. 04X1-+0. 43X2+0. 05 X3+0. 23X4+0. 29X5—0. 12X6
B Plant height e Y=33. 94—0. 000 99X1—0. 03X2—0. 08X3—0. 12X4—0. 31 X5+0. 21 X6
FRIE Y=31.18—0. 03X1+0. 16 X2+0. 03X3—0. 92X4—0. 15X5+0. 013X6
s Y=-—95.73—0.05X1—0. 02X2+0. 12X3-+1. 83X4-+0. 74 X5-+0. 73X6
P e Y=44. 04+0. 04 X1+0. 01X2—0. 09X3—0. 61 X4—0. 40X5-+0. 03 X6
LENEES Y=—16.74—1. 22X1+0. 20X2+7. 09 X3+1. 96 X4—0. 35 X5-+0. 24 X6
434544 Branches EETN Y=147. 76+0. 19X1—0. 25 X2—0. 35 X3—2. 67X4—0. 98X5—0. 05 X6
FLE Y=73.91—0. 05X1—0. 54 X2+0. 01 X3+ 1. 38X4—0. 46 X5-+0. 10X6
s Y=116. 69—0. 06 X1—0. 57X2—0. 03X3+0. 45X4—0. 64X5—0. 05 X6
spodosg Y=35.54—0. 03X1+0. 03X2—0. 03X3—0. 36 X4—0. 16 X5—0. 05 X6
254 Stem diameter B B3 Y=133. 40+1. 07X1—0. 07X2+4. 31 X3—0. 66 X4—0. 54 X5—3. 50X6
e Y=31.74—0.000 4X1—0. 11X2—0. 04X3—0. 17X4—0. 18 X5—0. 04 X6

T X1 AR X2, 1 SRR s X3, JUfR P4 Bt X4, BR0R 2 ; X5, @ B2 X6. MR AR .
Note: X1. Effective accumulated; X2. Active accumulated; X3. Light cumulative average; X4. DIF; X5. Humidity; X6. Geothermal temperature,

2.6 ZEETHN 5 PSR AEDESE

TS E PR S TR 1 5 A AR R S A R OF A A
Wbk 2 E 0 R SRS B TR R RN
BEEAERCETREANREENSSITNE. B
BRSO PR AP . HERS
ATLAE W5 FE ARRER S 11 A8 WM EN RS,
S B3R 0. 733 3, 38003 0. 651 3, B H3g0. 729 1,
223 0. 748 3,01 0. 731 4, AP HILGSEME
F/NBFE R 11 A>9 A>CK>6 A, @il 5 g iR
PRER LRGP HEAT HLES, 3 11 A FER K
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Table 5 Comprehensive evaluation
i 2247 Comprehensive evaluation
Variety 6 H June 9 H September 11 A November S CK
sl 0.431 2 0.542 0 0.733 3 0.398 7
FOE 0.468 9 0.511 6 0.651 3 0.469 6
B3 0. 461 4 0. 508 4 0.729 1 0.448 4
o2 0.445 4 0. 602 2 0.748 3 0.440 5
s 0.369 9 0.545 5 0.731 4 0.378 4
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SEFEAE Sy I R S BRI A R 0, R AL
S R AR R B SRR R e, 3 TT DL T AE AR R
3. XTHE HOGIRZE R R 8 R R SR T
At A B, 8153 77038 B H 33X 3 Fh O {aids et 5
VBN, 9 A VAR R]S 6 AMERD, 11
AFHR=BHAEET 9 AFE, IR FEZ GEKL
T, 2 TEEEA N T ZEHTRE, LS
WORFER = B BB 0. X 5 ok 6 2 207 A5 X E] 2
W B B = B 2/3 A B T XIE— R B B b Y
R,

TR —SER TR, R0 B HE L
BRME D2 HT PREEMEEZETH T2 83
15 8RR PR BE ) Bl AR TR P RE R R . (E R AR R
SIRER B E B B & TR AR, MAARERE 5
B KB VBRI AL F 8 E K, I FAE R MK E £
K., MEKRNZ K VFHG, AR EGR g ., A&
UEUSRE JUA R R ARR A TS R, AT TR E
FEYEAT RSV 00 T 3 A A A A & Xt
UBGETT PR R FHEA R SR ITRR BT . &0
RPN T AR AR T AR Y B R ST A TP R
R FARRDG AL — R R Hi A & iR SR
B, A58 R U RE R RIFRIAE KR

ZRTHEEHFOLE EER PHER. D 2L .0
BB R RS RIF 2. HHIZ K
AR RIE R . (B — 0O A )G i TR T
PR B BB 1A B a8 R, 38 T WREFERT K 2
FARTHE ., (R =R T IR, 22 %
AP R RKIRE . R B FAE R
EEIRE i ARAEAR AR R BB SR B L 45 1
EEAAERK EEERNEAE K, X5REECBHK
MRECHMAE.

3.2 FFEALFENTBE IR & R

TEARAEY) M b 4 20 L BR Ja » T o P 9515 3 g
B AEYIRHRZE B TAA S B180R  RSEMIZEiE & . M
HHERANELER CRESAIREENE. MHMET
U L KA VR A & TR W E . B 5 Bt
TP AE I B 2 R, B8 B T 22 R B 3 A, B b 1 2K
LR B TG s, R A & &P MR AT
S BRI EFRRAE. FREREEDT AN, 2
K5F# 1 KA, NDF &2 FH,CP S 2 FF. T8
EHTEESEARSEW, FERHAEHEERE
R AR S BRI B8

5 FPIE MR AR EER IR BRI & A I RN (H R 2=

S, ZHRERE, PESTEEE . HEFE. D 2%
W0 R A S N TE B R, X F3R038 M
WEMERE S BRI A (e . SR ET 47 44
XL ERATFEREZBMREBBKEHTESEREL
HEFENEE KT TYHE, AW L4 g, %R
FO P RME R G & T R DA TR K
TR s i (H B 2 AE R S0 B B WS -3 LB
HFE., BEHEERENEZRREETRRLEST
BRI E RS . RS R O
A BR TERERNT,

FEEFHERBEMNM L, F LR EEFENE. D2
L B HEGER CHERWIS . TS XK AT
A H , FRKFRIGH4EA R CoOalEHEEA M.
HEESESE TR A4S EE B BRI ERL.
F—HH S E K. ERE A4S S E EA R EE
FA TR R &I
4 it

R RFEY PR T 5 MEERNELE
. 9 ARG ESE 6 AFERKA MR, 11 BF#E
JER BN FE AR AR SR 2 AR A KR B
S TR I H 2R D 223k MBS LS
MRS, 11 AVPHES 9 AAIE, 85K E g8 n
T 29.33%, E ML M N T 65.67%, 4 ki B T
24. 86 %, FR L SEAT R BOR A T 7. 11% 55 R R bR
WBW AR EEX 11 AFEKRSL 6 7w
T 16.42%,

5 MERRI R S EYA /DRI, B H 3 11
AN 6 AT 25.70%, L 9 AT 12.36%;
g 11 AFFELL 6 AN T 28.83%. kb 9 A 3% fin
T 16.95%,

SPRERE 5 FEEMAER CHRAIRSE
B EEEWEEEE. DL HH R RS
BILEEFW:S MERAEEEZNEIRSESY44E
R CEHEERI/PMIF R 11 AFFE>9 JF#H>6 A F#H;
FRLEENIE E AN & B RS KB £ %
BTN HIE 11 HSPAELL 9 AN T 2.89%, tk 6 A
T 5.51%,

SEFESG 5 FERR A B . HAPaE e 11
AF#HJS 667 m” joi 1 875.94 kg, tb 9 A KT
12.50%, 1k 6 A3K T 60.71%.,

5 MBS SR ARG 5 BRIEZEZ UM%,
5B Bl IEAE k.

B PR B WA MR A (1 A ROR O, 15 Hy A R B8
HRET 5 FE R TSR 9 A FERHEENIKE G
Fikim, AR Ko Bt 11 7 KA RO A AR R R
b d=
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Influence of Growth Characteristics and Quality of Installment Flat Crop to
Five Kinds of Health Vegetables in Solar Greenhouse

CAQ Zhen,SU Bing, LI Xiangning, FANG Yuan,ZHANG Yahong
(College of Agriculture,Ningxia University, Yinchuan,Ningxia 750001)

Abstract:In order to figure out the impact of flat crop of perennial health vegetables to their growth characteristics and
quality. Five kinds of health vegetables (Gynura bicolor , Angelica keiskei , Kalimeris indica , Sedum. k. F, Artemisia
integri folia Linn) were used as test materials. The test set up in June, September and November; the growth index,
quality and output index were measured. The results showed that the growth indexes in September after cut the five kinds
of perennial health vegetables was the best. In November, the vitamin C content and organic acids for the five kinds of
perennial health vegetables were the highest. Gynura bicolor 20.08 mg » g *,14. 3% 3 Sedum. k. F 26.14 mg » g ',17. 6% ;
Angelica keiskei 45.2 mg » g ', 10. 1% ; Kalimeris indica 29.2 mg g ', 12.7%; Artemisia integrifolia Linn
22.38 mg e+ g 1,9.8% for the results; Sedum. k. F and Artemisia integri folia Linn had the highest reducing sugar
content. 2. 4% ,2. 5% for the data,there was no effect on other three. With the increase of cut numbers the height of five
kinds of vegetables was reduced, but the stem diameter, crown width, branches, production, chlorophyll increased.
Ilustrated the flat crop had certain effect on vegetable growth,quality and production.

Keywords : health vegetables;installment flat crop;growth characteristics; quality
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