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Effects of water and nitrogen coupling on growth, photosynthetic characteristics
and nutrient allocation of pepper in solar greenhouse

MA Guo-li, ZHANG Guo-bin, QIANG Hao-ran, ZHANG Bai-yang, JI Lei, LI Jing,SU Jin-chang, DU Miao-xin
(College of Horticulture, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract; To explore the effects of different irrigation amount and nitrogen fertilizer application on the growth,
photosynthetic treats and nutrient distribution of pepper in protected field, and to provide theoretical basis for proper
irrigation and nitrogen application in pepper development. F1, F2, F3 was 150% , 100% and 50% nitrogen fertiliz-
er respectively of the theoretical utilization rate. And no fertilization (FO) was used as CK. W1, W2 and W3 of the
three substrates were 80% , 60% and 40% of the maximum water content of the substrate respectively. The results
show that: Under the condition of high water and high fertilizer, the maximum value of dry and fresh weight was
1314.02g and 217.89g.The maximum values of stem diameter and plant height were 193.57¢m and 19.57mm,
which were significantly higher than those of low water and low fertilizer treatments. However, under the condition of
low water and low fertilizer, the dry matter accumulation rate of pepper was higher than that of high water and high
fertilizer, the effect on pepper’ s photosynthetic fluorescence parameters was as follows: In medium and high basal

water content level, fertilizer application increased the light utilization efficiency of pepper.the photosynthetic pa-
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rameters of pepper in high fertilizer treatment increased by more than 15% compared to low fertilizer treatment. The
intercellular CO, concentration ( Ci) and the non-photochemical quenching coefficient ( NPQ) were decreased, and
the photosynthesis and CO, assimilation rate were increased.At the same time, it reduces the dissipation of light en-
ergy in other forms during photosynthesis. Under low water condition, the changes of photosynthetic fluorescence of
pepper showed an opposite trend with the increase of the water content of medium and high substrate, with nitrogen
application rate increasing. The general trend of nutrient distribution in pepper was: there was no significant differ-
ence in the accumulation of N, P and K under different treatments in pepper during the pre-planting period (0~ 60
d).The accumulation of potassium and phosphorus in all the organs except phosphorus in stem of pepper increased
gradually, and reached the maximum at 180 ~210 d after planting. The nitrogen in all organs and phosphorus of
stem increased first and then decreased.The order of accumulation of N, P and K in different organs of pepper was
as follows; fruit> stalk> leaf> root; and the content from high to low was: nitrogen> potassium> phosphorus in the
whole growth period. Conclusion; High-water medium fertilizers significantly promoted the growth of dry weight,
plant height and stem diameter of pepper, which was beneficial to the photosynthesis of pepper leaves and the up-
take and accumulation of N, P and K. The effect of low-water high fertilizer treatment on pepper was not significant
in the beginning. Significantly, 180 days after colonization, low water and high fertilizer had an antagonistic effect
on the growth of pepper. The growth of pepper was the weakest under this treatment, which was disadvantageous to
the photosynthates and the accumulation of nutrient.
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1.3 HEEEFmEREN

1.3.1 #HREEFSEFERET BT 667m’ /" it
4 5000kg, 1155 5000ke/667m> H ML 55 43 &t . $i I
FEA2 7 1000kg B, T8 (N) 5.2 kg, B (P,0;)
1.404kg 47 (K, 0) 7.02kg, BB « = 212" I o

BEONESESHE, AL N 26kg P,0,7.02kg K, 0
35.1kg,

1.3.2 MEARFHRoeE EIEE T ERFEF
DA W PP =2.5:2.0:2.0:3.5(V:V)
FRALHE RN 1 FiR

&1 BEREFREHMR

Tablel Basic physical and chemical properties of the tested substrate

a e Wi A M . e

Bulk density Total N Available N Available P Available K (I’rl) 0) J(uS .

Mgrem™)  Jmgeke) Jlmgeke) Gk /(mg k) : (wsrom ™)
0.55 1302 476 905.9 7.68 2.25

1.3.3 s wilXEalEs K% s 3RS
TR, 2 LB 35 00 & 45 5 2 PR i
U0 FH 8] it IE 4, w36 | IS 7t P koA 44 vt E
RIEEENE IR 2 (b ARAE 4350 K 59.82kg -
667m> .39.88kg + 667m > 19.94kg - 667m™*) , BAL
A& AR 450k 139.51kg - 667m ™, 93.00
kg - 667m ™ ,46.50kg - 667m~*, LiB Tl 14 WK, £ 4b
PR Z BB AN 3R 2 PR,
®2 HWERAE
Table 2  Pepper fertilizer dosage

Kb PR Jifi At EE: amount of fertilizer/ (kg » 667m™2 « ¥X7')
Treatment N/ (kg - 667m™) P/(kg - 667m 2) K/(kg - 667m™2)
WI1F0 0 0 0.24
WIF1 9.97 0 0.24
W1F2 6.64 0 0.24
WI1F3 3.32 0 0.24
W2F0 0 0 0.24
W2F1 9.97 0 0.24
W2F2 6.64 0 0.24
W2F3 3.32 0 0.24
W3F0 0 0 0.24
W3F1 9.97 0 0.24
W3F2 6.64 0 0.24
W3F3 3.32 0 0.24

1.4 RIEET

ARG A T 7K 2 A I a2 A R 2 T K
WA =B WL W2 A1 W3, Hoi W1 i B R HFK
T 80% , W2 iy HI [H] 4¢ 7K 1 1 60% , W3 Ay H [H] ¢
IKEIY 40% ; it JE & % A PUASBEE FO L F1 F2 F3,
Horp FO AR AE AL FE F1 SN AE F2 Al EE
50% ,F2 FpiR4E B An e R B e IR, B AR = a5
3 5000kg + 667m, F3 7 F2 3LAE - 50% .
RIS R FEAL X L HES , = A2, A Sy — A~/
X, AR 36 1, g bk /N3 TUe IR
ARG P BB B AT Al RIS TR RSN X
AR 4.26m*, RE/NXFPAE B 2 17, B/ X Pl
PR 38 #, AKIBLH G 4nE% 3 Fim
1.5 MEmBfMAZE

T A R 3 0 A T i R e I
RS, BEBLIE L 3 BRAE A A il PR i AR 25 i DR fif
5, T 105°C T A7 30min,80°C 4t 2 15 & , - K
HHAE,

PR ZEHH . PR R FH A RO e SRS BE 3 2
A Y R B 2R O R RO i 25 B Y
HE,

x3 HMUKIELEASR

Table 3 Treatment combinations of water and fertilizer

FH [l 7K 72 1Y 60% (W2) FH [A] 57K B 1 409% (W3)

80% of field water holding capacity 60% of field water holding capacity 40% of field water holding capacity

b7 FH ) R 7K 4 19 80% (W)
Treatment
5
Z:?JL{/EJzLHE(FQ? WIFO
No nitrogen fertilizer
F1(1.5F2) WI1F1
i1 A AR A EE AL i (F2)
Get the amount of fertilizer from the W1F2
target production
F3(0.5F2) WI1F3

W2F0 W3F0
W2F1 W3F1
W2F2 W3F2
W2F3 W3F3

AU JRE (MA =46.4%) ; #1IE , BRRET (K,S0, =51%) ;B0 5 BEFR S (P,05=17%) .
Note: Nitrogen fertilizer, urea (total N=46.4%) ; potash fertilizer, potassium sulfate (K,80,=51%) ; P: super phosphate (P,05=17%).
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Table 4  Effect of coupling of water and nitrogen on dry and fresh weight of pepper

30d 60d 180d 210d 270d
b3 fif P fif P fif (A fif (A fif (A
Treatment Fresh Dry Fresh Dry Fresh Dry Fresh Dry Fresh Dry
weight weight weight weight weight weight weight weight weight weight
FO 101.48 de  10.64 be  343.85 cd 46.55 cde 468.33 cde 79.87 ¢ 856.53 cde 123.47 cd  948.46 cd 173.83 bed
Wi F1 91.45 e 9.72 be 331.81 ¢ 50.87 bede 644.18a  94.16 a  1073.03 ab 152.31 ab 1193.39 ab 212.48 a
F2 99.27 de  10.09 be 41736 a  61.72 cd 62698 a  93.56 ab  1069.22 ab 159.35a 1171.87 ab 217.89 a
F3 100.68 de  10.28 be ~ 400.56 ab 57.65 abc ~ 586.05 a 86.67 abc  1086.05 ab 152.71 ab  1186.35 ab 212.09 a
FO 128.57 abec  10.67 bc  363.83 bc  46.63 cde  506.40 be  71.02 d 803.11 de 111.05 de  863.36 de 157.01 cdef
W2 F1 104.57 bed  7.41 ¢ 426.82a  66.61 a 65529 a  91.68 ab 1167.50 a 14522 ab  1314.02a 210.64 a
F2  114.88 abed 9.28 be 359.30 be 52.66 abed  584.73 a  84.26 bc  1049.84 ab 139.36 be  1147.63 ab 185.25 be
F3 14426 a 10.80 bc  329.85 cd 43.17 cde  540.42 ab 67.86 de  988.25 abc 137.07 be  1120.75b 198.78 b
FO  117.5 abed 11.42D 325.00 cd  42.51 de  448.07 de  57.83 f 681.08e  91.87f 787.58 de  123.35 e
W3 F1 98.61 de  9.43 be 32457 cd  37.09e¢  493.08 bed  60.50 ef 719.08 ¢ 104.47 ef  770.00 e 162.50 cde
F2 133.59 ab  14.56 a 34248 cd  42.33 de  471.65 cde 65.62 def  736.16 ¢ 111.30 de  939.48 cde 142.19 def
F3 89.26 e 9.12 be 304.32d  41.88 de 426.72 ¢  63.53 def  936.56 bed 119.57 de  1047.84 be 128.24 de

L : B R Rl TR R 28 573K 5% K, R,

Note : Different letters in the same column indicate significant at 5% level ,the same below.
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5 AL BT SRR e v R KL X TG Bk 22 5 A R A
180d I}, Y T~ BRI B 3k — B AR 9, i DA AE 3 30
AR A K AR BN R R, R 2 R A B,
M2 W M IR 0 IR BT BB L6 om
PA: K FEE AT 210d A, Ah B A OB A v AN 2R
A B 2% 22 7, tRs i KIE R 153.360m, 25 £
KA K 17.56mm , 1 A AEFE W2F1 ; 75 BHUE FE 270d
i, HEL TS AL B A B R TS, TEX — B
BEpY 45 A B AR b b3 A R AR R R
Ko SR LT W, 76 BOMUA: Km0, 3565 5 K
R IE XTSRS ke v | 25 KL T N S 2, AR
SORBIHIT IR (180d J5) |, [Al— 2B & K R T B g
Jits IS 2k (147 184 Tk v R 25 R 289 388, ELER K v B ST
KA HCH EE R Atk m B AR EER; ER—
T AT B 3 5T 7K S 3, B B = A
EN e IIF =k

2.3 KERBANNHEBAESH RN
2.3.1 KEMBEASHBOES ALK G HE L

(A TN, 7R [ K 0 2 A A 8 S 1 B 0
% e 180d I, BN IEALFR Y Tr P4 Tt
BB A /K b e WL Ab3 TR 75
JEXT BB A 4 77 AR T I Tr 38/, W3F2
W3F3 bR, i 0 AL 4 ek A, AR G T T e 5
H A E R WIF2 24 5.79mmol - m™2 - 7', FeAfiE
ALFESR WI1FO }y 4.92 mmol + m™ « s A LI T
17.7%,

P 1(B) A, ESRAUE A 180d I, 7E IR — 3k
Jo B oK FAKAF | Bl A i A B A /0N, P A TR R
SAELE AN 8 25 ) AR Az B8R R JIG AR 45 Ak B 2 i

ToW i 225 TEAC S0 25T Y3k — B 0, AR X
BRAL P 15 ) KT 7K 3 X6 JHE 09 5% 1 5 78 ] — Jit A
BRI T, A AR AL HE ) Po 2 2 P T i HE Ak
FH, DL WIFO Afff A 23.65mmol - m™ - ™' i AT &b
PR WIF2  W2F3 M f &, 4990 o 32.35pmol -+
m> - s fl 31.48umol - m? - 7' A FLEE N T
26.89% 1 24.87% , FRWITEIX — B W1F2 K W2F3
A PR G R, AR T TR,

AL 1(C) P, 7EBRUE FE 180d B, 7E [F] — 3%
JE & /KA (WL W2) T B AL 5 B B o it
TR Y HG hn BG ke HFE R K (W) kb2
Wi 5 it 280 £ PO 4 IR AL B S T R SR BRI
TEARZK (W3) A3 Bt 25 it 20 it () 38 0, ALY <
FL B RRAIG, FLit U B 5 T A AL B, A, 3
B PRI R 2R 2K 43, 7R A — it & KR, ok
(W2) Ak P v iy i A Ak 31 359 2 F H e Ak BREOAS
AR W2F1, 2 1022.5mol + m™ - s A
FARALFE W3FL #8001 25.65%

I 1(D) AT, B Ci AR AR a3 HI Tr Pn
GS Bk AR I, Ci AR R B BRI Ol & J R
T TEAEA AR ] CO, Bk 2, DG H R, B
B bkl Horp e s AR B W3R W2F3, 5351
447.75umol + mol™'  447.33wmol - mol ™", F KAk #
& WI1F1, )y 378.75umol « mol™, Al Fb 43 138 hin 17
15.41% (15.33% , TEARIK (W1) 7K T, BB i ]
CO, i 5 I 5 i 283 a2 1) 388 T T 184000 5 4 15 . oK K-
T, Bt it U 3G 0, BRAUIRLTE] CO, Y vk B2 AR,
T[] — it 2 7K -, Bt 2 T K = 0 3 0, SR i
1] CO, Mk BE 2 FEAR A a4 (R R 22 AN 3

RS5 KEBE MRS AR

Table 5 Effects of water and nitrogen coupling on plant height and stem diameter of pepper

30d 60d 180d 210d 270d
Ak BeE/em  ZEH/mm BRE/em ZEH/mm HE/em ZEH/mm HRE/em ZEH/mm BRE/em 25/ mm
Treatment Plant Stem Plant Stem Plant Stem Plant Stem Plant Stem
height diameter height diameter height diameter height diameter height diameter
FO 48.79 ab  7.08 be 68.74 abc  11.12 b 112.64 bed 13.82 abe 139.86 b 15.21 be  168.59 bed 16.93 bed
F1 47.84 bed  7.08 be 73.22ab  11.01b 128.34 a  14.73 abc  144.62 ab 17.60 a  171.76 bed 18.83 d
W F2 48.13 bed 6.82 ¢ 72.39 ab  12.14 ab  115.34 abed 15.06 ab 152.24 a2 16.35 ab 193.57 a  18.04 abc
F3 49.25 abe  7.22 be 72.26 ab 12.69 a 118.83 abc 14.06 abc 152.03 a 15.85abc  178.07 ab  18.75 ab
FO 52.00a  7.53 abc  69.16 abc 11.06 b  115.07 abed 13.48 abc  134.92 be  15.79 abe  178.70 ab 17.04 bed
F1 50.97 ab 6.68 c 70.93 abc  11.74 ab 122.36 ab  15.64 a 153.36a 17.56 a 185.11 ab  19.57 a
w2 F2 50.21 ab ~ 7.19 be 75.77a  11.24 ab  117.36 abed 13.51 abe 151.70 a  14.51 be 177.70 ab 17.48 abed
F3 50.35 ab 8.15a 72.12 ab 10.69 b 112.80 bed 13.72 abe 151.88 a  15.00 be 173.74 be  17.15 bed
Fo 45.69 d 7.73 ab 67.13 bc  10.71 b 103.07d 12.45¢ 129.19 ¢ 14.55 be 157.14 ¢d  15.76 cd
F1 46.58 cd  6.97 be 64.30 c 10.95 b 105.87 ed  13.21 be 128.32 ¢ 14.34 he 154.53d  16.24 cd
W3 F2 46.42 cd 8.31 a 66.72 bc  11.90 ab  113.18 bed 14.15 abc  136.33 be  14.77 be  167.23 bed 16.64 bed
F3 45.67 d 6.80 ¢ 69.47 abc  10.99 b 111.22 bed 13.62 abec  137.78 be  14.03 ¢ 156.54 ¢d  15.46 d
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Fig.1 Effect of water and nitrogen coupling on photosynthetic parameters of pepper
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Fig.2 Effect of water and nitrogen coupling on the fluorescence parameters of pepper
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Table 6  Effect of water and nitrogen coupling on nitrogen accumulation of pepper

AbFH Treatment 30d 60d 180d 210d 270d
#2 Root 0.0002 b 0.0015 abe 0.0395 be 0.0538 be 0.0682 ¢
W1FO 2% Stem 0.0098 abc 0.0476 b 0.2491 cd 0.3238 be 0.3561 bed
M Leaf 0.0047 cd 0.0163 b 0.0900 be 0.1860 e 0.2104 e
R Fruit — 0.0890 ¢ 0.2308 bed 0.4516 ¢ 0.4727 cd
2 Root 0.0002 b 0.0017 ab 0.0520 abce 0.0821 abe 0.1114 abe
WiF1 2% Stem 0.0060 be 0.0847 ab 0.3125 ab 0.4250 ab 0.4900 ab
I Leaf 0.0077 b 0.0255 a 0.1165 ab 0.3133 abc 0.3619 ab
R Fruit — 0.1019 be 0.2977 ab 0.6434 ab 0.6623 abc
# Root 0.0002 b 0.0020 a 0.0539 abe 0.1033 a 0.1381ab
WIF2 Z£ Stem 0.0064 be 0.0609 ab 0.3321a 0.4493 a 0.5105a
M Leaf 0.0081 b 0.0223 ab 0.1429 a 0.3659 a 0.3958a
R Fruit — 0.1477 ab 0.3158 a 0.6620 ab 0.7960 a
#R Root 0.0001 b 0.0020 a 0.0485abc 0.1004 a 0.1237 abe
WIF3 Z£ Stem 0.0085 abc 0.0557b 0.2969 abe 0.4106 ab 0.4661 ab
M Leaf 0.0080 b 0.0179 ab 0.1152 ab 0.2830 bed 0.3382 abc
B Fruit — 0.0997 be 0.2681 abc 0.5095 be 0.6587 abc
#R Root 0.0005 a 0.0010 abe 0.0418 be 0.0853 abc 0.0905 be
W2F0 Z£ Stem 0.0087 abc 0.0493 b 0.2245 de 0.2303 cd 0.3112 cd
I Leaf 0.0042 d 0.0146b 0.0767 ¢ 0.2576 cd 0.2520 cde
R Fruit — 0.0932 be 0.1985 cde 0.4562 b 0.5182 bed
R Root 0.0002 b 0.0004 ¢ 0.0651 a 0.1051 a 0.1542 a
WIF1 Z£ Stem 0.0029 be 0.1070 a 0.2943 abc 0.4433 a 0.5351 a
I Leaf 0.0034 d 0.0207 ab 0.1360 a 0.3462 ab 0.3711 a
R Fruit — 0.1583 a 0.2974ab 0.6743 a 0.7838 a
#R Root 0.0001 b 0.0005 be 0.0581 abc 0.0939 abc 0.1212 abe
WoR Z£ Stem 0.0054 be 0.0761 ab 0.2622 bed 0.4057 ab 0.4830 ab
I Leaf 0.0042 d 0.0193 ab 0.1128 ab 0.2843 hed 0.3086 abcd
B Fruit — 0.0997 be 0.2525 abed 0.5477 abe 0.6911 ab
# Root 0.0001 b 0.0006 be 0.0585 ab 0.0964 ab 0.1206 abc
WoF3 Z£ Stem 0.0104 ab 0.0492 b 0.2156 def 0.3628 be 0.3943 abc
I Leaf 0.0047 cd 0.0192 ab 0.0874 be 0.2950 bed 0.3082 abed
R Fruit — 0.1050 be 0.1885 de 0.4807 ¢ 0.6307 abc
# Root 0.0001 b 0.0012abe 0.0390 be 0.0707abe 0.0769 ¢
W3Fo Z£ Stem 0.0081 abc 0.0473 b 0.1647 £ 0.1892 d 0.2383d
It Leaf 0.0080 b 0.0143 b 0.0669 ¢ 0.1847 e 0.2043 e
R Fruit — 0.0888 ¢ 0.1524 e 0.4065 ¢ 0.4282 d
H Root 0.0003 b 0.0010 abc 0.0380 ¢ 0.0511 ¢ 0.0723 ¢
WiF1 Z£ Stem 0.0042 be 0.0515 b 0.1856 ef 0.2006 d 0.2492 cd
I Leaf 0.0072 be 0.0141 b 0.0684 ¢ 0.2232 de 0.2362 de
R Fruit — 0.0848 ¢ 0.1425 e 0.4580 ¢ 0.4707 cd
H Root 0.0001 b 0.0016 abc 0.0463 abc 0.0771 abc 0.0816 be
W3F2 2% Stem 0.0137 a 0.0538 b 0.2148 def 0.2581 cd 0.2833 cd
I Leaf 0.0118 a 0.0143 b 0.0943 be 0.2702 cd 0.2817 bede
R Fruit — 0.0985 be 0.2014 cde 0.4717 ¢ 0.4989 bed
i Root 0.0001 b 0.0012 abc 0.0518 abc 0.0765 abc 0.0971be
W3F3 2% Stem 0.0042 be 0.0510 b 0.1695 ef 0.2335 cd 0.2937 cd
I Leaf 0.0046 cd 0.0169 ab 0.0934 be 0.2687 cd 0.2767 bede

R Fruit — 0.0786 ¢ 0.1896 de 0.4452 ¢ 0.5137 bed
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Table 7  Effect of water and nitrogen coupling on phosphorus accumulation in pepper

AbFE Treatment 30d 60d 180d 210d 270d
i Root 0.0011 be 0.0063 a 0.0162 be 0.0159 be 0.0182 b
WI1FO 2 Stem 0.013 ab 0.060 be 0.128 be 0.093 cde 0.45 be
I Leaf 0.044 b 0.067 cd 0.078 d 0.070 e 0.114 de
B Fruit — 0.059 abe 0.098 ab 0.170 abe 0.189 abc
2 Root 0.0014 be 0.0051 ab 0.0184 be 0.0174 be 0.0277 ab
WIFI 25 Stem 0.011 abe 0.076 abe 0.184 a 0.147 a 0.085 a
- Leaf 0.048 ab 0.100 abe 0.121 abe 0.103 cdee 0.175 be
R Fruit — 0.046 abc 0.118 a 0.207 a 0.232 abe
#2 Root 0.0007 ¢ 0.0053 ab 0.0204 ab 0.0247 be 0.0295 ab
WIF2 Z£ Stem 0.012 abe 0.095 ab 0.143 b 0.113 be 0.065 ab
M Leaf 0.050 ab 0.127 a 0.152 a 0.159 a 0.226 a
R Fruit — 0.064 abc 0.123 a 0.214 a 0.241 ab
H Root 0.0007 ¢ 0.0048 abc 0.0149 be 0.0358 a 0.0380 a
WIF3 25 Stem 0.011 abe 0.0109 a 0.128 be 0.113 be 0.075 ab
M Leaf 0.051 ab 0.098 abc 0.133 ab 0.144 ab 0.180 abc
R Fruit — 0.044 be 0.121 a 0.207 a 0.217 abe
2 Root 0.0033 a 0.0048 abc 0.0177 be 0.0185 be 0.0217 ab
W2F0 Z£ Stem 0.012 abe 0.057 be 0.098 cde 0.076 de 0.032 ¢
I Leaf 0.046 b 0.082 bed 0.082 d 0.100 cde 0.122 de
B Fruit — 0.040 be 0.077 be 0.136 cde 0.198 abc
#R Root 0.0016 abe 0.0025 be 0.0245 a 0.0217 be 0.0289 ab
W2F1 Z£ Stem 0.007 ¢ 0.088 abc 0.117 bed 0.146 a 0.066 ab
I Leaf 0.039 b 0.117 a 0.124 ab 0.120 be 0.153 ab
B Fruit — 0.071 a 0.117 a 0.212 a 0.266 a
#R Root 0.0009 be 0.0024bc 0.0184 be 0.0214 be 0.0237 ab
W22 Z£ Stem 0.011 abe 0.084 abc 0.099 cde 0.128 ab 0.052 be
I Leaf 0.042 b 0.107 ab 0.119 abe 0.111 ed 0.140 be
R Fruit — 0.042 be 0.097 ab 0.190 ab 0.242 ab
#R Root 0.0008 be 0.0017 ¢ 0.0172 be 0.0243 b 0.0291 ab
WIF3 Z£ Stem 0.014 ab 0.056 ¢ 0.074 e 0.129 ab 0.065 ab
I Leaf 0.053 ab 0.073 cd 0.084 d 0.107 cd 0.145 cd
B Fruit — 0.048 abc 0.074 be 0.163 bed 0.237 ab
#R Root 0.0007 ¢ 0.0032 abe 0.0129 ¢ 0.0178 be 0.0224 ab
W3F0 Z£ Stem 0.013 abe 0.051 ¢ 0.068 e 0.066 e 0.052 be
I Leaf 0.058 ab 0.061 cd 0.074 d 0.079 de 0.102 e
B Fruit — 0.054 abc 0.060 cd 0.110 e 0.156 ¢
#R Root 0.0027 ab 0.0029 be 0.0146 be 0.0148 ¢ 0.0171 b
W3F1 Z£ Stem 0.009 be 0.063 be 0.079 e 0.100 bed 0.044 be
I Leaf 0.048 ab 0.069 cd 0.106 bed 0.096 cde 0.129 de
B Fruit — 0.047 abe 0.047 d 0.170 abe 0.193 abce
R Root 0.0013 be 0.0042 abc 0.0139 ¢ 0.0198 be 0.0199 b
WiF2 Z£ Stem 0.016 a 0.059 be 0.083 de 0.97 bede 0.054 abc
I Leaf 0.067 a 0.074 bed 0.090 cd 0.93 cde 0.130 de
R Fruit — 0.044 be 0.077 be 0.114 0.216 abc
# Root 0.0009 be 0.0042 abc 0.0131 be 0.0180 be 0.0188 b
W3F3 2% Stem 0.009 be 0.063 be 0.082 de 0.092 cde 0.054 abc
I Leaf 0.047 b 0.079 bed 0.080 d 0.098 cde 0.113 de
R Fruit — 0.033 ¢ 0.066 cd 0.125 de 0.175 be
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Table 8 Effects of water and nitrogen coupling on potassium accumulation of pepper

AbHE Treatment 30d 60d 180d 210d 270d
HR Root 0.003 b 0.014 a 0.051 ab 0.044 b 0.034 be
WI1FO Z£ Stem 0.059 ab 0.221 ¢ 0.383 ab 0.436 abed 0.485 abc
I Leaf 0.181ab 0.194 d 0.324 ¢ 0.366 ¢ 0.434 ¢
S Fruit — 0.276 b 0.667 bed 0.913 ¢ 0.998 ¢
& Root 0.006 ab 0.007 be 0.083 a 0.022 ¢ 0.017 ¢
WIF1 Z£ Stem 0.062 ab 0.266 abc 0.502 a 0.543 ab 0.570 abc
I Leaf 0.182 ab 0.329 a 0.486 abc 0.525 abe 0.900 ab
A Fruit — 0.273 b 0.717 abed 1.203 abe 1.496 abc
H Root 0.002 b 0.010 abc 0.058 ab 0.028 be 0.058 abc
WiF2 Z£ Stem 0.054 ab 0.296 abc 0.520 a 0.580 a 0.645 ab
I Leaf 0.189 ab 0.392 a 0.637 a 0.682 a 0.884 ab
R Fruit — 0.336 ab 0.891 ab 1.278 ab 1.554 ab
i Root 0.002 b 0.011 ab 0.040 b 0.064 a 0.068 abc
WIF3 2 Stem 0.076 a 0.384 ab 0.463 a 0.527 abe 0.576 abc
I Leaf 0.206 ab 0.303 abc 0.538 abc 0.588 ab 0.684 abc
B Fruit — 0.291 b 0.819 abc 1.098 abc 1.223 abe
i Root 0.012a 0.009 abc 0.058 ab 0.039 b 0.083 ab
W2F0 2% Stem 0.041 b 0.325 abe 0.379 ab 0.416 abed 0.432 abe
I Leaf 0.235 ab 0.227 bed 0.386 ¢ 0.494 abc 0.569 be
R Fruit — 0.358 ab 0.633 cde 0.957 be 1.073 be
# Root 0.004b 0.005 be 0.060 ab 0.028 be 0.040 be
W2F1 2% Stem 0.045 b 0.415 a 0.510 a 0.599 a 0.701 a
M Leaf 0.170 b 0.314 ab 0.648 a 0.672 a 1.006 a
R Fruit — 0.468 a 0.925 a 1.329 a 1.597 a
R Root 0.003b 0.004 d 0.083 a 0.031 be 0.024 be
W22 25 Stem 0.063 ab 0.322 abe 0.462 a 0.554 a 0.629 ab
I Leaf 0.185 ab 0.295 abe 0.588 ab 0.629 ab 0.810 a
R Fruit — 0.308 b 0.712 abed 1.117 abe 1.381 abe
2 Root 0.002b 0.004 d 0.063 ab 0.039 b 0.049 abce
W23 Z£ Stem 0.076 a 0.265 abe 0.352 b 0.393 abed 0.484 abc
M Leaf 0.238 ab 0.214 cd 0.483 abc 0.608 ab 0.621 ab
R Fruit — 0.319 ab 0.52 de 1.176 abc 1.289 abc
R Root 0.002 b 0.006 bed 0.032b 0.031 be 0.100 a
W3F0 Z£ Stem 0.066 ab 0.232 be 0.280 b 0.292 d 0.320 ¢
I Leaf 0.240 ab 0.157 d 0.369 ¢ 0.382 ¢ 0.501 abe
R Fruit — 0.293 b 0.424 e 0.939 be 0.943 be
#R Root 0.008 ab 0.006 bed 0.040 b 0.039 b 0.040 be
W3F1 Z£ Stem 0.042 b 0.191 ¢ 0.209 b 0.291 d 0.345 be
I Leaf 0.172 b 0.170 d 0.415 be 0.457 be 0.676 abc
R Fruit — 0.231 b 0.416e 0.861 ¢ 0.97¢
#R Root 0.004 b 0.009 abed 0.053 ab 0.036 be 0.029 be
WIE2 Z£ Stem 0.066 ab 0.196 ¢ 0.263 b 0.313 cd 0.346 be
I Leaf 0.252 a 0.187 d 0.400 be 0.509 abc 0.490 abc
B Fruit — 0.271 b 0.567 de 0.891 ¢ 0.966¢
#R Root 0.002 b 0.011 abe 0.043 b 0.034 be 0.045 abc
WiF3 Z£ Stem 0.049 ab 0.258 be 0.287 b 0.325 bed 0.340 be
I Leaf 0.195 ab 0.186 d 0.364 ¢ 0.497 abc 0.469 abc

2 Fruit — 0.224 b 0.485 de 0.934 be 0.996¢
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