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Abstract: [ Objective ] This study aims to investigate the high yield and high quality cultivation mode of
Long pepper under different soil moisture and bacterial fertilizer application conditions in semi—arid area of
plateau.[ Method ] A double—factor randomized block experiment was conducted , three water gradients were set

in the whole growth period: W1:45%-55% field capacity, W2 :55%—65% field capacity, W3: 65%—75% field
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capacity, and bacterial fertilizer was applied with 0 g/m*, (FO) ,6 g/m’(F1)and 12 ¢/m*(F2) respectively.The
amount of bacterial fertilizer was divided into two equal doses, and half of the bacterial fertilizer was applied
before transplanting Long pepper, the other half was applied at the flowering and fruit setting stage. The
photosynthetic characteristics (net photosynthetic rate , transpiration rate, stomatal conductance ) , SPAD value,
yield and quality (VC mass ratio, soluble sugar, total capsaicin) of Long pepper were analyzed under different
water and bacteria treatment conditions, in order to select the best dosage of bacterial fertilizer and appropriate
soil moisture value for production. [Result] Application of bacterial fertilizer had positive effects on
photosynthesis, yield and fruit quality of Long pepper.The application rate of bacterial fertilizer had a threshold
value, and the application rate of 6 g/m” had the best overall performance.The treatment with soil moisture of
45%—55% field capacity was helpful to improve the quality of Long pepper.In general, the photosynthetic
characteristics , SPAD value, total yield and fruit quality of Long pepper showed the best performance under the
condition of soil moisture of 65%—-75% field capacity. [ Conclusion | Soil moisture content ranged from 65% to
75% field capacity ,and 6 g/m” of bacterial fertilizer was the best water—bacteria regulation method.

Keywords : water regulation ; bacterial fertilizer; plateau long pepper; photosynthesis ; fruit quality ; yield
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Tab.1 The basic physical and chemical properties of soil in experimental plots
SERIFLER R 1% TIEAEFE(g-cm™) A (mg-kg™") B (mg-ke™) A (mg-kg") AL/ (mg-kg™)

Average porosity Soil bulk density Ammonium nitrogen  Available phosphorus Quick potash Organic matter

55 1.5 13.46 31.26 186.17 10.22
1.3 Rt

WE 3 H B E A WL W2 W3, 535 8 H A RE 7K & 1Y 45%~55%55%~65% Fl1 65%~T75% ;31
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RIE T 31K,

5 H A TR AR ISR AR 28 I L TR )2 40 om , FVEYIRARE 8] T 988 28 W AR
At T 3 R B AR . 2258 80 em, 155 20 cm, 22K 9 m, IR 20 cm, YA 5 40 ecm. 5 H A AR PE AL,
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2,11 RE RS A REAL P2 3F TR AHUE A ik B P e Ree G R PR IR O A AE FH R A B2
BRSPS R B R A ML B A AR AR . WNER 2 o, 3B T, 7K 43R A B Ak B4 AR
BRI P, 35 28 HAR A E AN 3 FRINN 7K 53 b > T A AL B> 7K A TR IR A8 B . 4% 7K 43 TR B Ak 34
o, WK1 R BURAE, P A 22.18 pmol/(m’+s) o /K3 W LSS BAEFHAS B3, 2 I T I Ak 3> 7K 43 b 3>
KEAEH . SBAEG &AL F D W3F1 IR AE, 1K 26.03 pmol/(m*+s) .

2.1.2  REKYHA AT BAAILFE G % W2 fis, B AEET, K2 4b B 2 0 ¢, TR
A PR KK 53 BRNEAE BB B G AB M AN S 2, £ 7/K 43 BB AR B, W3F 1 AR FH G (B K, 35 0.42 mol/(m®+s)
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A B R, 28 I8 B8 AE AL B K /K 43 T B A B 35 G AR RS2 M S b (i 3, € PR A T B A B> 7K 43 Ach B> 7K
SYHENEAEH. & KA HE R B W3F1 4B G AR K, 35 0.63 mol/(m’+s) .
2.1.3  REIKH el 2 3 A R ik & T o o QN3 2 Firs  JB AT, 2K 43 AL BRAR 528 52 T, i AT
ARFR R E S T AR, 22 HAE IR AN .35 . /KA RREAL B, W3R R I ieAE:, TH359.61 pmol/(m*+s) .
TBHEJE , 7K A A 3 | R A Ak 3 K 7K A T A 28 T 3503k B AR S 25 7K, R B R TR B A B> 7K o3 Ab S IK R 22 B
BIKAYHEAEAL B, W3F1 AL BE T {H A K, 3K 11.64 wmol/(m*+s)
2,14 RERSE AR A SPAD R 69 % vm G133 BN, JBAERT , K 40 AbBE X SPAD {E 52 MW i 3,
PR A AL B K K Ay TR IR A BN 3 o A5 /K A3 TR B A B v, W3R A BE SPAD A K, 15 53.3. 1BAE/S , K9
PR A AE Tk 25 5 1 SPAD B, 7K 434 HR | 51 A Ak BT B I8 25 7K, 26 B A 7K 43k #8E> B A Ak B> 7K BT AC L
KB AR AL BB, W3F1 AL B SPAD fE 5 K, 1k 64
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Tab.2 Parameters of photosynthesis of long pepper leaves in different periods

A EHEP/ LB G/ R T/
RI 5 S L L
(pmol-m™-s™") (mol-m™-s™) (pmol-m™?-s™)
Different periods Treatment
Net photosynthetic rate Stomatal conductance Transpiration rate
1B it T A i W1F0 16.04+1.44° 0.29+0.06" 3.74+0.02"
Before topdressing the WIF1 19.52+1.88" 0.34+0.14" 4.45+0.83"
Bacillus amyloliquefaciens v, 16.55+0.68 0.30.04" 3.66+1.3"
W2F0 16.59+1.19° 0.29+0.05" 4.93+0.13"
W2F1 18.41+0.94" 0.3+0.01" 5.87+0.54°
W2F2 17.64+0.3" 0.28+0.04" 5.81+0.84°
W3TF0 20.41+2.29™ 0.415+0.08" 9.32+1.72°
W3F1 22.18+2.02" 0.42+0.05° 9.61+0.7*
W3F2 21.71+3.59" 0.34+0.06" 7.99+1.56"
BIETNLS W1F0 15.14+1.86° 0.24+0.03" 5.69+0.15"
After topdressing the Ba- WIF1 22.6+3.95" 0.55+0.14" 8.94+1.78"
illus amyloli iens
cillus amyloliquefaciens WI1F2 18.8720.11° 0.56:0.04" 10.12£0.02"
W2F0 18.4+0.92° 0.5+0.11" 9.43+0.76b°
W2F1 24.81+2.42" 0.6+0.11" 10.45+0.93"
W2F2 23.49+1.45" 0.51+0.07" 9.54+0.58"
W3F0 21.63+2.26° 0.45+0.11° 8.06+1.47"
W3F1 26.03+1.21° 0.63+0.07° 11.64+0.75"
W3F2 24.72+1.15" 0.57+0.04" 10.44+0.88"
Wik =il T it TR AE iy W 27.88" 10.89" 114.92™
(FEALE) Before topdressing the F 739" 204 320"
Analysis of Bacillus amyloliquefaciens WXF 0.87" 075" 1,89
variance e ‘ » ‘
B AL S W 32.09" 7.05" 18.2"
(F value test)
After topdressing th(:‘ F 43.34** 2592** 3906**
Bacillus amyloliquefaciens WF 136 533" 28"

BAE R ST BH AR 22", R UAS R NG S B R R AR BN 22 57 W 35 (P<<0.05) , # il 43 Jj| 3 IR 0=0.05 Fll a=0.01 7K -
AR R EMEE T NSFIR a=0.05 K FEATFEAE B E 25

The value is “mean+standard deviation” , different lowercase letters in the same column indicate significant differences be-
tween treatments (P<0.05).* and ** indicated significant difference at @=0.05 and «=0.01 levels, respectively, NS indicated no

significant difference at a=0.05 level.
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Tab.3 Parameters of SPAD value of Long pepper leaves in different periods

Al Different periods WI1FO0 W1F1 WI1F2 W2F0 W2F1 W2F2 W3F0 W3F1 W3F2
JE it A I i

Before topdressing the 45.4+6.2" 49.3+4.4" 48.8+0.3" 51.2+1.5" 51.4+4™ 50.7+2.1" 49.4+1.1" 53.3+3.3" 52.8+1"
Bacillus amyloliquefaciens

B E AL

After topdressing the 54.8+2.8'  55.1+1" 56411 56+0.8 61.6+2.3" 56.6+2.2% 58.7+2.7™ 64x1.4" 62.9+0.7"
Bacillus amyloliquefaciens

JE it T A i B AL S

Before topdressing the Bacillus amyloliquefaciens After topdressing the Bacillus amyloliquefaciens

FEAB(FER) 39 2798
Analysis of variance F 1.6™ 9.2"
(F value test) WxF 0.49" 334°

B P EARUEZE” RIS R /NG 7 i 2R Ah B 22 5 2.3 (P<0.05) , A+ 53 S| 71 =0.05 Al a=0.01 K177
TE W E 25 5 NS R a=0.05 K EARTFE R E S

The value is “mean+standard deviation” , different lowercase letters in the same column indicate significant differences be-
tween treatments (P<0.05).* and ** indicated significant difference at @=0.05 and a@=0.01 levels, respectively, NS indicated no

significant difference at @=0.05 level.

2.2 AREIKSEEA RS B = R G RA R0
221 RF K REAL T AT B AR T F 6 e 4 U i R e BIMERARUCH < 2 2 YO>S 5 1 lioik>
55 3 ISR S5 4 IR A . W3R 4 B, NS i B, K 3 Ak 5 R A Ak B AN S 2 R R Bl AR
R4 REAEHH RS
Tab.4 Yield of long pepper with different treatments
e 5 1R/ 52 MR/ W3R, B AR ISV iv]
Treatment (kg-hm™) (kg-hm™) (kg+hm™) (kg+hm™) (kg+hm™)
First harvest Second harvest Third harvest ~ Fourth harvest Total output
WIFO 9694+1 834" 12 401+2 560" 6 356+408° 3 197£713" 31 649+4 110"
W1F1 10 542+616" 13 879+974 6 860+438° 3 377+875" 34 657+630"
WIF2 97772 670" 12 992+581' 6 480+591° 3 4624545 327112 667"
W2F0 12 367+439" 16 076+1 992* 7 030+£419" 4 435+379" 39 908+2 861°
W2F1 13 961+830" 17 023+871" 8 254+511* 5463+879"  44700+2 031
W2F2 12 862+820" 20 2401 135™ 7 048+120" 4 464+196"™ 44 613+2 011"
W3F0 13290+1 320" 18 409+1 339 7 894+624" 4 816+234" 44 409+448"
W3F1 19 372+1 576" 23 894+1 535° 8 369+242" 5551+574° 57 1862 762"
W3F2 17 1441 445" 22 273+2 104" 8 637+837" 5026287 53 080+2 428"
F5 24T (F R W 47.11" 64.49" 26.42" 24.29" 128.26"
Analysis of variance F 8.73" 9.19” 4.79" 3.06™ 18.44™
(F value test) WXF 3.09° 3.39° 1.72% 0.75" 377

BUE D VbR e 22" RIS/ 50 378 AR BRI 22 53 0.3 (P<<0.05) , # Al 73l 278 =0.05 il a=0.01 7K -
FEAE BV NS RR 0=0.05 K- RAETE B E M2 R

The value is “mean + standard deviation” , different lowercase letters in the same column indicate significant differences be-
tween treatments (P<0.05).* and ** indicated significant difference at @=0.05 and a=0.01 levels, respectively, NS indicated no

significant difference at «=0.05 level.
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7K G B A 2 At 5 T Bl AL 7 o, IR K 43 Ak B> B AL S OK B A HL, WKL B R R, N
57 186 kg/hm>. W1, W2 W3 /K554 F , F1 F2 48 FO 4b BEAR 55 #2 T+ 3%~10% . 11.8%~12% . 20%~29% .
IR G Rb 35 AR BT, 45 SR Ak B H 7K 43 Ak 3ELRAT td 25 5 o B B it HL W3 b B i ) O SR o A I AL
PHA A, R IR AR BT 2R 1 556 2 WIS = s sg i B 38, X5 3 YR ISR s i i 25 . MUK A3 R 32
B, K5 SRR XS 1 OGRS 5 2 IR ™ e R BN 0 3 0 38 BAE T N4 M IBRHE IR, 7K
AR AEAN I W3F1  W3F1 . W3F2 5 W3F1 7 AR UGk B 5 e o

222 REKSBMALESHEMAELECEHENYH AWRBREERCEEHEIMIKK N .53
USR>S 2 RMOIR > 26 4 DO >S5 1 IRIER o AN 4 OISR B 7 A T LA H, 7K 4 Ak B3 52 i [ 5
VC & B E TR, KA B AL A B LA 3 e BAE I (F5) 0 AR AR FE R, WIF1 8
B, VO & 1K 80.4 mg/kg (I 1A) . 7EW1 W2 W3 &4 F , FO &b FH 4 A A%, i in B AE 4 ve &
R 0.4%~30% 3%~27% .25%~30% . MIK 5T FEF , £ WSOk i 1 7K 4 b B SA B i 3552 1 VC
T (R5), A WIANBEY Iyt . AERRE AR L 268 1 UCRAR I 5 AT A B ) AS I8 385, 565 2 YRRk 31038
4 P WOER AN b 25 5200 VC 5 o 7K o3 TR B 28 EAR FHAE 56 2 R 22 56 4 YR AR B X VC 5 2 1 52 i 5 31|
e KT o 45 B VC A B g 1 K 43 TR AE AR 45 51 D WIF2 WKL WIFL A W1FL, 439 5 45.2,
83,107.3,89.5 mg/kg (&I 1A) .

x5 TEMPHEHERRROFTESN
Tab.5 Analysis of variance on nutritional quality of long pepper in different periods
55 10k 52 0HHR 5 3K 5 4 0HCHR 418

First harvest Second harvest Third harvest Fourth harvest average value

TR SR MRS SR TSRS SR TR SR TR SRR
VC  Soluble  Total VC  Soluble  Total VC  Soluble  Total VC  Soluble  Total VC  Soluble  Total

sugars  capsaicin sugars  capsaicin sugars  capsaicin sugars  capsaicin sugars  capsaicin

VRl W 94" 1787 84797 3697 4177 84687 67.87 50.17 5477 6547 5127 2104”7 12857 5027 2915”7
(Fffk5)
Analysisof  F 2% 667 71647 2357 4087 866" 1617 677 8447 2317 1247 34517 407 1557 36577

variance

NS . - - . e . . - . - s - . o
(Fvalue test) WXF 0.5 3 794 189 4.2 62.4 5.8 3.4 4.7 35 5 17.1 73 3.1 15.7

R0 R @=0.05 Fll =0.01 /K F-AF7E i M 25 55 NS HIR «=0.05 /K ARAFAE 2 122 5

* and ** indicated significant difference at =0.05 and a=0.01 levels, respectively, NS indicated no significant difference at
a=0.05 level.

223 REKGHEREA 2 A EARCT AR A e Fon 4 URIGR AT I TR & 2 R BRI R R 28 3 K
AR>S 5 4 RIS 5 2 DRSS 1 URMRER o DA 4 SR () -S4 1T LA Y, 7K A B2 5 i Bl ) 375 1
WS R F B R (R5), K RSB EA W R BAER, &K RIS AL B A, W3F1 Ab B ) A] ¥
PEWE T35 & i e, 15 24.22 o/kg (BT 1B) o 7E W1 W2 W3 &4, FO L3I Ay S 1%, it fin g I fiff v 3 1
WE o R 5 4%~21% 17%0~28% 11%~31% . S WCARES T, 7K 43 Ab 38 TR A Ah B XA B Jnd 252 ) 1 AT 8
PEWE &, KA FE IR AL PR R BN T R B A BAE R (32 5) o 45 B T i MW 5 o a5 e (R AL B8 53 ) o
W2F1 . WIF1 WIF1FIWI1F1,3520.13,25.35,30.53,28.25 g/kg.

224 REKSH A ARSI E A S 4R AR B S BRI 45 4k
WS 5 3 RIS 2 RIS S5 LRI o DA 4 URSCIRT- 34 AT LA Y, TR I A L2 52 1) S BRI & 1
1) BRI ZR (2 5) , 7K 50 P I Ak B EL A I8 25 04 38 B, 45 /K A0 TRTRE AL 3, W LR Ah B S B ER
TR, 18 122.14 mgkg(F 1C) . 7EW1. W2 W3 54T, FO AL FE & 2 A e fi it in B Aol A B p 25
B o i 5 89%~126% .99%~164% 36%~300% . £5 WK, 7K 43 Ab B TR AL BE 7K 43 T I8 A2 B3
e B F W T BB i (R S) o A BRI R & B i m AL B O WIFL, X 94.53,122.56,
138.13,133.62 mg/kg.
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Different lowercase letters represent significant differences (P<0.05),
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Fig.1 Effects of fungal fertilizer application on the quality of long pepper under different water conditions
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