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ARZHET A NATTRIEAIT FTI) A i SRR 3 B R 15 0 £ E R SAE M —, B KR B R XKIE
5 SRAFOS P2 A, AH TG T B ABUK MERS M B AR (A e /b o ARG TE HOGIR = IR 600~ i 5T
AN T T i Ay xR A 7 B A i 5 A R 7K R P 2003 0 5 0 5 LA SO D Rt ABORS 74 e 20088 i It S
BOR ML IR E AR MBI -

I MR575E

L1 RIEHR

BEGCET U PR < 22985 197 (AR DA BUEENN " (FR A2 o JREE VIS IR IR — Sk I BB
PRIRA BRI B BB TA R A 2 A8 IR VIR IR B R R B L IR B L IR RR AR I B R AL
AR R A A
1.2 5G4 E
1.2.1 AA#EKE

A F AW T 2016 42 2—6 A 7E 1L AR Al K e 205 56wk H il % AT o IR 5 0 2 2 5
136.5 mg/kg , 3 X hk ot &4 %0 51.72 mg/kg , 3 U 5T 543 %1 168.07 mg/kg, pH 1 6.50, EC 18 0.62 mS/cm (£
KRR N5,

FEFRA 0 R Al b, B E 6 AL : CK1 Jytt G va 2 Wi IE  CK2 s FLRg e 58 B AL s T1 B H 8
T HE 1/4 570 5 1L Vi EH AU PTG 78 IR CUU R AR IR, TR Je 3R FE AR [R] L 342 R 7™ s T2 i
H € B 1/2 570 85 I8 90 T3 0 g S e 3/4 ) &8 F7 0 T4 N H 8 BT HE 1 R B E IRl b3
3AVNXAE N3 IRER, BENLHES . B/NX K S m, 58 1.05 m, AR 5.25 m%. /X Z [EJ R 50 om (1) 5k,
Bl I 7K RS . BE MR AR/ XN 12 kg XSS I URBHE ST . 2 H 28 H gt , /M7 EE 50 em, KAT 8 80 cm, Tk
B 45 cm. CK1ZZH JE R HIK, AR5 B v 22 T TRAL IR, 05 PR 45 33800 1 s CR2 AR 45 - 458 300l 32 1 o R BRI
(A FNVEBE R . CK1 AT CK2 it A ek AR ], i A 7 =X AR 1o SHARURE AR DU AT s, R 20 K TR o, ot |
B3 ERAT T

| G AEAH ARG T XA E

JE A R/ (kg - hm)

bosi] Jite A 7 =X N o 0

JEAE 136.7 227.1 162.6

TR 55.2 0 0

JB AT TRAL SR S 62.1 0 74.5

CK1-1& 501 7 W An B A CRERA S 5D 62.1 0 74.5
JEECPYREF AR S 69.0 0 116.2

) MQUEE RN WS BRI =) 69.0 0 116.2

Mt 454.1 227.1 544.0

O SE TG RERR 12 d BEAOR EREE 1 70, 4B B I3k 8 ik 56.8 28.4 68.0
CR2-W N = IR it 454.1 227.1 544.0

H 7 S VR 75 7R 0 A B 3 T SR AT LA R VR o) [) R =, R RV 1 IR, R LAk 2, 42 1
FALAIE KA 5 7R
k2 HHBRETHRARAEGERE

e KAFAE 4 FRA&AE A
H b TR 7] /d BERE/ (LB -dD H 1 Ab TR 1] /d B/ (LB -dD

2% H 4 0301—0307 7 0.3 0831—0906 7 0.4
0308—0314 7 0.15 0907—0917 11 0.2
SR i 0315—0328 14 0.2 0918—1002 15 0.3
0329—0421 24 0.3 1003—1015 13 0.4
0422—0430 9 0.4 1016—1030 15 0.5
R 0501—0604 35 0.5 1031—1201 31 0.4
RIEFFIRAUE 0606—0626 21 0.55 1202—1213 12 03
- - - 1214—1228 15 0.2

122 AAFERE
KA TR T 2016 4F 8—12 H £ HGIR = bk AT, T3l i %0 20 £ 194.6 mg/kg , 3 Rk 7 B4 %
79.59 mg/kg , B R 7 $0175.13 mg/kg, pH1H 6.80, EC{H 0.92 mS/cm. 8 A 31 H &, 2 At 5 ik ge b
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HNX B RIS FTE R B HE SRS IR AR RE LA WK 2, 2w I LB KA
1.3 MEmMB 57
1.3.1 A KA A FZAGARN 52

FFAN AL B B 45— B0 O R AU AR L , e HE 90 d & , I e Mk s A 2R A . 45 SR, AN A B L
K3 —FIAE R 6 1k B 25 0 I, Yeii R, BT 105 CHUE R 15 min, 75 CHEEM T, T &
[F I AR /N O B, 7K 364, F WinRHIZO (2007 4 FORR 2R 7041 RS0 e iR R R AR iRAR AR iR B
RAMRRBE RS, SR 5 T 105 ‘CA4H 15 min, 75 CHT EEF &, KT f &E.

gk LRSI, R AN A R B A — BUW R AR 6 Bk, TTC yRM B AR R 35 71" B 3~5 em A KAR FIHE LA i
MR BTREVRA], PRI 0.5 g, VB %R J5 A7 1--80 ‘CUKFE 1 , SOD ¥ 14 2K F 2805 DU M (NBT)EM e ™, A — 1 B8R
FBRAR L L 22 R L i e
1.3.2 =& S0 i BoKREA] B 2 5 M) 52

BN XA — B S BRETHURELAR R AR 1T, Tl SR IS0 H I A R SR BORT B o &, SRR R
HOFI AR = o BN EUOR /NN P TR AR — B0 9 AN X B S i it it EAR 3 C SR 2, 6- A iy
EE I 5E , W]V 1A SR FH R B 0 g , WV I 2 SR 25 S 5 88 G-250 VRN € , Ui B8 2 R R R FH el
= A

IKGTHE TR R (WUE) A= B A B N S K 2 EE" s IERMm A= 7= 71 (PFPY A7 & S5t I & (N
1) N P05 KO sk Jii 50D Y EL AR
14 BIEFEITESHEE

X F Microsoft Excel 2007 #1 DPS 7.05 X {4 24T 24 Ab 3 AN S8 1+ 7341 » I FH Duncan #7852 il 2 153047 2
J 5 E VRS (p<0.05) .

2 BER5SR
2.1 FEEBEAEAR 77 3 HUE MR A A E IR ST AV RN
211 4Kk%

AN A AL B R AR Ik 2 AN T R LR 3. FHER 3 T, X AR FE BTN 5, B H 2 R S IR
AR FE R v 3T R R AR T B R 2 T CKLFN CK2, {H 30 14 A TE B 5 25 MK B S FR R
BN, A IR AR B T BRAR AR AL a3, DL T2 Ab 3 i ok, Herbith b 3140 5 & 43 51 b CK1 AT CK2
31.37%K1 16.46% , R T4 53 & 43 5 Eb CK1 Al CK2 71 155.15% A1162.91%. Z5HH DL T2 AbFE # K, {H AL 22 (7] 8
BENER.
(3 TR B, AT RS

KB AT
Qb P o 4/ W By, R E — 4 /mm W b aE, IR R
(g H" (g H"D (g-HD (g-HD

CK1 99.0+1.8d 13.90+0.3a 40.77+2.42d 1.36+0.02d 75.0+5.9b 12.45+0.5a 34.48+1.41d 1.384+0.02¢
CK2 99.5+1.2d 14.27+0.3a 45.99+1.95¢ 2.13+0.23¢ 77.5+6.3b 12.68+0.4a 36.41+1.39¢ 1.93+0.23b
T1(1/4S+T) 100.8+0.9¢cd 14.47+0.1a 51.96+2.33ab 3.31+0.28a 78.7+3.8ab 12.86+0.4a 37.62+2.31bc 2.31+0.28ab
T2(1/28+T) 107.0£2.1a 14.67+0.2a 53.56+0.98a 3.47+0.37a 83.7+3.3a 13.03+0.6a 40.98+2.21a 2.87+0.37a
T3(3/4S+T) 104.8+0.9b 14.11+0.2a 48.97+1.43bc 3.22+0.04ab 79.0+0.9ab 12.93+0.3a 38.61+1.07b 2.62+0.04a
T4(1S+T) 102.0+0.8¢ 14.26+0.3a 46.37+1.22¢ 2.994+0.316b 78.7+5.3ab 12.87+0.3a 36.57+1.29¢ 2.39+0.32ab

W RP B A T EERAEZ , MR FRER R E7IE S %R B KT S ILIRE UL 7S 78 iy, T e e R B . R .

EAFAHMEL, KA UG AE K A5, i DL T2 A H i oK, Hofth Ab 8 1) 0 8 35 1 2 5 5 A0 PR A4
PR ER AL E . 8 H 2 RWRES RS HE B35 & R T 5 E 8 T CK1 AT CK2, B T2 4b
PR, Hh bS5 5 & 530 B CKRT CK2 51 18.85% A1 12.55% » AR 4705t 243 7 b CK 1 A CK2 151 107.97%
H148.70%
2.1.2 AR FEM S

R A PR NAF AL B AR R A KRV . R 4 0T A, XA/ AN 5, & H e RS 7R
MK R 2R T AR R AR R RIAR R 82y &5 2% 5 T CKI A CK2, PA T2 Ab PR f  , 4 T1 AN T4 AL B AR AR FR L T1 AN
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T3 AR A 2 AN B354, S IR bR A IR 8 52  E M 22
4 TRKEAHUR R AR

S KA A
HRE/em WERMB/em®  HAEH/cm’ HRAHL R/em WEMF/em®  HAEH/cm’® TR

CK1 1336.3+18f 532.2+18f 40.4+1.8e 3 899+162e 1 070.7451¢ 453 2+34e 37.8+3.0e 3 117+103¢

CK2 1 875.5+£72¢ 772.2+36¢ 54.5+4.0d 5476+110d 1265.4+117b 653.3+26d 49.2+4.6d 4 052+70d
T1(1/4S+T) 2 701.8+119b 1 240.6+43b 88.9+3.1¢ 7 433+255b 1320.3+39b 921.6+23¢ 80.8+9.6¢ 4 956+113¢
T2(1/2S+T) 2911.4+37a 1406.3+17a 118.8+4.7a 9 839+100a 1 665.9491a 1161.9+56a 106.7+£2.9a 5775+116a
T3(3/4S+T) 2 522.2+75¢ 1 134.5+52¢ 95.3+2.4b 7 375+74b 1 596.9+57a 986.6+29b 93.0+4.9b 5 447+140b
T4(1S+T) 2373.9+47d 976.7+32d 85.4+1.9¢ 6 968+193¢ 1 345.6+95b 868.4+32¢ 80.2+5.1¢ 5312+124b

5 FFERIG, FRA T BIAS DR R IE AR AR W B PG R AR R A ARMAAR AR R L T2 &b
PR K, 70 9l BE CK1 AT CK2 151 55.59% 41 31.65%+156.38% 11 77.85% 182.28%F1 116.87%+85.27%F142.52% .
I 37 VRE S TR VAR P 1 K, 4% T FR b 48 R e T v S PR R AR A 3
213 AR HER

R S AR AL BRI HUAR R AE BRI . R S TN, BR A HFE R AR, 8 H 2 WS R IIR &
1% 77 SOD & M55 T CK1 A CK2, R L8 1 AR IA B 5 35 72 S K1, LA T2 A BEAR 223 77 A1 SOD ¥ 4 #%
15, 7 A5 63.32 pg/(g- WM 137.68 U/g. PG T E S TR FE IS N, AR 3% 7 A1 SOD & M2 & S Tt 5 J5 B
RA L Fa A . TN & DL T2 AL BRI, 2 2T CK1 AT CK2, & 3515 70 K 27.06% A1 22.61% , FK & H5 5

MK 35.43%41121.31%.

5 TR A1 SR A A I AF R

KT A
kil R ERWE 1/ SOD &/ g5 4 LEESTAN SOD &/ 57
(pg-g'-h" (U-gh (nmol-g") (pg-g'-h" (U-ghH (nmol-g™")
CK1 54.0943.9¢ 89.73+4.5d 6.43+0.10a 44.97+2.1¢ 83.894+4.2¢ 4.46+0.13a
CK2 58.66+4.4c 102.20£6.0c 6.06+0.17a 49.65+2.3b 93.75+0.6d 3.66+0.06b
T1(1/4S+T) 63.32+1.6b 125.51+£7.2b 5.11£0.14bc 51.5942.6b 128.82+6.0b 3.28+0.07¢
T2(1/2S+T) 74.3345.0a 137.68+4.9a 4.69+0.33¢ 59.63+2.1a 142.97+3.0a 2.88+0.09d
T3(3/4S+T) 73.1543.9a 118.04+6.1b 5.21+0.31b 57.62+1.0a 117.51+1.5¢ 3.29+0.16¢
T4(1S+T) 59.44+1.3bc 106.26+6.7¢ 5.41+0.33b 56.28+2.8a 113.61+3.7¢ 3.65+0.19b

2.2 FERREAE A R XEE AL 2 B R K BB FI R R B S20
221 REFEFoM

AN [FI A AR B L H A R R AR 6. TR 6 1T LA th, &35 75 SR bR R A DL T2 b B A K, B 3 1
T CK1,{H 5 HAd AL B[R] O B 2 11 22 5o & H 8 SRR TR MU A 3 5 L 5 235 /= T CKL M CK 2, BL T2 ik
P, 5 CKIWCK2 255 B3 . k=2 L T2 kB i &, 18 1 147.6 g/b%, 1 CK1 A CK2 SR = &5 5l A
875.3 g/MkA1937.3 g/bk, NN T2 /bR 76.27%F181.67%

26 RRAEARES A LHREE

KA A
b i’]‘\ﬂi%%‘(/ R g $1‘%#4§/ Hijf\%%?lﬁl/ SRR Hi**/f‘i/
(Y7 ) (g-HED D (g-HhD

CK1 6.0£0b 145.88£1b 875.3+46¢ 4.5+0.5b 150.16+13a 655.4+33¢
CK2 6.6+0.6ab 142.91£10b 937.3+49bc 5.0+0.2ab 152.76+4a 763.8+20b
T1(1/4S+T) 7.0+1ab 149.34+5ab 1025.7+444b 5.2+0.8ab 152.02+17a 786.8+21b
T2(1/28+T) 7.3+0.6a 161.27+7a 1147.6+89a 5.6+0.5a 159.48+12a 888.2+43a
T3(3/4S+T) 6.6+0.6ab 152.13+£9ab 960.6+50bc 5.0+0.1ab 159.52+6a 797.6+16b
T4(1S+T) 6.3+0.6ab 148.34+5ab 949.0+49bc 5.3+0.4ab 151.03+13a 776.8+17b

BRI, BA T B HUA R BRI bk = SR N (HER R R E R A K. B CKIFI kRS %
BARAL, Hoph AL B R o B 2 . SR BER RR B R E £ R . BT E D T2 A B & 2900 B CK
HTCK2 i th 35.52%F1 16.29% , i 7E FR 3 (1) FHo A AL B 0] P~ G B 5 22 57

KT FRNA FI AR AR SE S . iR 7 vl i, A FE A R AU, [ T4 A0 BRI Ve B 5 CK1.CK2 Z 57
AN AN T REE IR HoAh A 3 ) B2 v T CK LRI CK2, H. B T2 2B A e, 23 79 HE CK1 AT CK2 155 73.31%
F147.98%. AR DL TR T2 AbFE A i, At AL BRI E B B2 7. Al R AR E SRR E T =
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MZEHTIGIN, LA T3 T4 A BRAG . R T2 ALE 7 B R IR A i Ak, HABAL B TE 22 572
£ 7 RRA AR 5 R

A AR
QbR Ve &/ AL VARG e H IR Ve &/ AIVATE VAR T A IR
(10* mg-g") BHHE/ % H/(mg-g"» i/ (mg-g"» (10* mg-g") B /% #/(mg-g") i/ (mg-g"»
CK1 88.86+3.51¢ 4.62+0.19b 1.30+0.05¢cd 1.99+0.07b 91.60+3.03d 3.48+0.20b 2.79+0.11 a 1.44 +£0.02¢
CK2 104.07+4.21¢c 4.68+0.25b 1.40+0.07bc 2.05+0.08ab 103.10+4.08c  3.21+0.13b 2.78+0.25 a 1.51£0.14¢
T1(1/4S+T) 134.36+5.87b 5.12+0.05a 1.09+£0.03¢ 2.16+0.11ab 121.88+7.88b  4.21+0.20a 2.21+0.10 b 1.83+0.24b
T2(1/2S+T) 154.00+6.23a 5.16+0.14a 1.25+0.04d 2.24+0.08a 139.23+5.43a  4.43+0.29a 2.254+0.05 b 2.2140.13a
T3(3/4S+T) 124.28+2.65b 4.65+0.10b 1.55+0.06a 2.16+0.04ab 108.50£1.63c  4.09+0.14a 2.32+40.26 b 1.61+0.15bc
T4(1S+T) 93.48+1.95¢ 4.71+0.16ab 1.49+0.06ab 2.15+0.16ab 105.68+3.09c  4.26+0.23a 2.37+0.23ab 1.57+0.16¢

X T RK A BB, S Ve s L T2 Ab B i, TL AR BR 2, B ER B E B E T HAM AR, CK1
Ko A H @ B S R A B v i M 2 1525 = T CKO A CR2, (Hi S FR A B R E R AN B . TS
RIERR B DL T2 A HE 5y, 43 ) B CK AT CK2 1 53.47%H1146.36%.
222 KRAEH| B

ANFE A ER K o A P RCR AR R AR 72 1 R 8. HHER S I A, T KA F A —RMA L, HH B HES
TR ALK 3 A P R AR A 77 773 B IE = T CKI AT CK 2. 7K o AL 7= R B TR e BE 38 o, S 30
S Th i e AR S, DL T2 AbFE f v , &35 75 Eb CK1 AT CK2 43 51l 7 89.85 % A1139.92 % , Bk &7 b CK 1 A CK2
530 151 82.71 %M1 28.41 % i HEE TR AL IE I BRI A 7= 77 B 5 55 0 FE T v T PR A, AT 1 AR B S sy » T2
REFRYR 2, T2 Ab FE AR R A= 7= ) 425 25 b CK LRI CK2 43 5 i1 3.03 12,76 4% , Rk A& 43 7l 781 3.71 F13.02 4% .

PRI NGE S £ E S LN E S

#0 e WKR/ KA E AR ML (kg -hm) TERHRE 17
(m*-hm®) (kg-m™) N PO K0 CaO MgO Bt (kg-kg")

CKl1 2527.05 13.20+0.70d 454.10 227.10 544.00 0 0 1225.20 27.23+1.45¢

CK2 1995.30 17.91+0.95¢ 454.10 227.10 544.00 0 0 1225.20 29.16+1.54¢

P T1(1/4S+T) 1 745.70 22.39+0.97b 57.30 24.53 117.41 34.99 12.49 246.72 196.10+8.46a
T2(1/28+T) 1 745.70 25.06+1.95a 114.60 49.05 234.83 69.98 24,98 493.44 109.71+8.52b

T3(3/4S+T) 1745.70 20.97+1.10b 171.90 73.58 352.24 104.96 37.46 740.14 61.24+3.21c

T4(1S+T) 1745.70 20.72+1.08b 229.20 98.10 469.65 139.95 49.95 986.85 45.39+2.36d

CK1 2 117.25 11.80+0.60d 454.10 227.10 544.00 0 0 1225.20 20.11+1.27¢

CK2 1734.30 16.79+0.45¢ 454.10 227.10 544.00 0 0 1225.20 23.56+0.69¢

oL T1(1/4S+T) 1570.35 19.10+£0.51b 50.36 21.56 103.20 30.75 10.95 216.86 171.26+4.68a

T2(1/28+T) 1570.35 21.56+1.05a 100.73 43.13 206.40 61.50 21.90 433.67 94.70+5.55b

T3(3/4S+T) 1570.35 19.36+0.40b 151.09 64.69 309.60 92.25 29.10 646.73 58.28+1.18¢

T4(1S+T) 1570.35 18.85+0.41b 201.45 86.25 412.80 123.00 43.95 867.45 42.46+1.11d

34T iR

PR AN 22 S A PR 2B KR BB B R bR AT A 7T 3 B, T e A 41 S SRR i R0 25 0 B 6
TARGARER™ s ARIG I , A [R) A3 (7] 2000 72 e AN S5 25 (EL 55 4% G vl E e 1 v BRI 5 L35 R S B PE
AL FRAR L , 0V R A R P R ARORR = A B4 S 3G 0, DA T2 Ab 3R K, B3 s TR e E e e
FRIVH R E 36 A AL 2

IR R RAEARIRMOK 7 TR0 1 R RS, & B AR nT (e AR TERR R H , AR RIS SR PL AL
Mg 1, B2 e Y. ARG, B H o B S R I A BE A BUR A AR R AR AR RSB AR T4
TPV VA VE s W BORI R R S B RO I, AR R VS S35, SOD VE M T =, TN B PR AR b . X
A g A2 BT H S R 0 A B AR T R ARAR R A EC, 390 T 38 LB B TS A0 25 A
i, s 7 I BN AR R T TR RAEK R B4 T RIFHIAE .

FEBEE A 7 B RS B . BRI SR IG R W, 546 S A A LL , 2 K IR — 444k 7T 4
90 9 /0 E 7K B R B ) B 46% 1 78% » B IN P2 B 19.6% 5 1o 6 W25 E 50 & B, 75 i - SR R S T E S FR B
B F T T i I ek e B 23.2% ~73% , R T 7 B 8.2%~22.8% 1 A NN N S5 72 R W , 5 4% G5 V) T 5 09k e
TR A7 VR S U136 FERE Bb, B T 398 R 15 A R TR T 1/4 570 8 1L 05 5 Y 7 m A R 7 2R3 R S 5 78 VAT O
DK B 30% LA b it AR iR 70% LA FE e B 25% DA . RIS L 5 CKIRT CK2 M LG, T2 Kb ER A 4 35 2
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B 23 0l 38 72 31.11% Fl 22.44% , FK 4 75 53 50l 38 7 35.52% F1 16.29% > 17 7K 2 9.45% ~30.92% , 1 JIL %
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Effects of Different Fertigation on Growth, Yield and
Quality of Solar-greenhouse Sweet Pepper
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Abstract: [Objective] Physiological development of crop is controlled by water and nutrient availability, and
this paper is to study the impact of different fertigation on yield and fruit quality of sweet pepper grown in solar
greenhouse. [Method] The experiments examined two varieties, ‘Anshal9’ and ‘Aodaili’, and compared six
treatments: conventional furrow irrigation with periodic fertilizer topdressing (CK1), conventional drip irrigation
with periodic fertilization (CK2), daily fertigation with 1/4 , 1/2 , 3/4 and 4/4 of the strengthened Yamazaki specif-
ic nutritious ingredients for sweet pepper formula along with the recipes of trace elements, which were referred as
to T1, T2 T3 and T4 respectively. The effects of different fertigation on growth, yield and quality of the sweet pep-
per cultivated in a solar greenhouse were measured. [Result] Compared with CK1 and CK2, daily fertigation
with the nutrient solution promoted growth of the sweet pepper, increased the length, surface area, volume, apex
number and dry matter of the root, enhanced root vigor and SOD activity, decreased malondialdehyde content, im-
proved fruit yield and quality, water use efficiency and partial productivity of the fertilizer. With nutrient concen-
tration in the drip irrigation increasing, the growth, yield, quality and water production efficiency of the sweet
pepper first increased and then decreased, while the partial productivity of the fertilizer decreased monotonically.
Fruit number and yield maximized in T2, and there was no significant difference in them between T1, T3 and T4.
Compared to CK1 and CK2, T2 increased the yield of spring-pepper by 31.11% and 22.44% respectively, and of
autumn-winter pepper by 35.52% and 16.29%, respectively, in addition 9.45%~30.92% increase in water saving
and 59.71%~64.60% fertilizer saving. The contents of Vc, soluble sugar and free amino acid were the highest in
T2 and lowest in CK1. [Conclusion] Daily fertigation promotes the growth and yield of the sweet pepper, in addi-
tion to improving its fruit quality, water and fertilizer use efficiency.

Key words: sweet pepper; irrigation; fertilization; solar greenhouse; yield; quality
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