Hans Journal of Agricultural Sciences R/ E}2, 2014, 4, 19-27 Hans X
Published Online April 2014 in Hans. http://www.hanspub.org/journal/hjas
http://dx.doi.org/10.12677/hjas.2014.42005

Preliminary Study on K Threshold in Tissues
of Tomato Plug Seedlings

Huan Liang, Qingmao Shang

Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing
Email: lianghuanconf@126.com, shanggingmao@caas.cn

Received: Mar. Sth, 2014; revised: Mar. 12th, 2014; accepted: Mar. 17th, 2014

Copyright © 2014 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

To obtain the K threshold in tissues of tomato plug seedlings, K contents were measured in differ-
ent tissues of 17 tomato cultivars by turbidimetric method with sodium tetraphenylborate. The
effects of N, P, K fertilization level and environmental factors on K contents were also examined in
two representative cultivars (“Jiahong No.4” and “Zhongza No.105"). The results showed that K
contents varied among different cultivars and tissues with significant difference. The K threshold
of the second leaf petiole among different tissues was maximal and 3.23 - 4.93 g/L, and the K
threshold of Xianke No.5 among different tissues was maximal and 2.92 - 6.72 g/L. In addition, the
K contents of tomato plug seedlings increased as the K fertilization levels increased from 29 to
1875 mg/L. Compared to that in the seedlings supplied with normal K, the K content was in-
creased by at most 1.23-fold in the seedlings supplied with excessive K, while in the seedlings fer-
tilized with low level of K, the K content was reduced at most 64.84%. With the change of external
factors such as N or P fertilization level, or temperature, or light intensity, the K contents in tissues
of tomato plug seedlings also changed. And the K contents were increased at most 38.34% and de-
creased at most 36.01%. Therefore, the basic values of K contents from 17 cultivars were cor-
rected with these environmental factors. Finally the K threshold in tissues of tomato plug seedl-
ings was 4.63 - 6.94 g/L in hypocotyls, 5.56 - 7.40 g/L in stems, 2.65 - 4.62 g/L in first leaf petioles,
2.14 - 4.09 g/L in first leaves, 2.80 - 6.93 g/L in second leaf petioles, 2.54 - 5.17 g/L in second leaves,
3.55-7.06 g/L in third leaf petioles, 2.69 - 6.24 g/L in third leaves, 4.29 - 7.71 g/L in fourth leaf pe-
tioles, 3.90 - 7.07 g/L in fourth leaves.
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Weks H i 20144E3H5H; &R HBE: 20144F3H12H; FHHEM: 201443 H17H

R

RRBHEREE AL RE, RANRPH L ENE TR M7 ERMFAARAALAH SR, HiEH
FREAN B (EL4S TR R1055)HA TR B HRETHRENSAREFRNBHNEEHARGSE
g, RIM17ANEFG, WESSHRARHFSENBUEERK, 52.92~6.72 g/L; HHRAME10
MNEREER S, E2rHALHE MR S S BIRWTEER K, 53.23~4.93 g/L. SEEXML, HE
RPN TFTHEHABEHHRAHFSERRRT 7 1.23%, H50MENTFTHEERRKE/NDT 64.84%. FHX
HHHALAHSEBSEEMPAKT. BERAT. BE. RBEMBREXHZETEN, HRWEINT
38.34%, BAW/DT36.01%. LAFEH17ANHFAFLARH S BIEEVEMBIE, FIHAREEAERR
RIGIBRBERMIBHTRIE, REBHMAAEHAFSERE, I THEH4.63~6.94 g/L, 3%5.56~7.40
g/L, HB1MAIHH#62.65~4.62 g/L, H1HALH F2.14~4.09 g/L, 2B2HAIH#52.80~6.93 g/L, F2H-AL
M Fr2.54~5.17 g/L, 3 ALH#%3.55~7.06 g/L, FE3HALH F2.69~6.24 g/L, H4HAIHH4.29~7.71
g/L, H4a"HrH F3.90~7.07 g/L.

XA
|/, AW AR H: BE

1. 518

75 i (Lycopersicon esculentum Mill.) 2 A FE= & E . & ZNEEEYM 22—, B, 2012
SRS L A 1 BRI T A 4,803,680 AW, A 7EHE 161,793,834 Wi(FAO). 7 Alidkds 1 ik K F & 1 R 4R 1)
T, SEEEWREENEE. TR B EENALERE. AR EERERF A, CRERCAEM
B EERA.

BIEN “RERI=ZER” 22—, 5% AR, EEVEANSERAGIEY, FELETFREMTT
PEERATAE, B WP AE SR AR AR b, A i AR B AR A R R B T AE A, W 60 2 RV
b 75 B+ BB AR PR B B TR R I BRAR B T R R Ig s B T RE(E A IS K S
TR AR 8 s i D 4E sl =424 SPE N E R TR Re R R ALIg a5 (1], T R E
REE, WAILBREIG R, PAREFUERERCD, A YRS BT RH. Hite A2l E, A~
A B At A B AR [2] [3], [RIEF, A ARt HUSE I B SR HTA H  E o 2 B2 4] [5],
W, SEE VREAR A T i O e AR TR RGO B R AR RSOGO

HHT, BREE FR2 Wk F 20 AR TR0 o (B4 AN TR L 5 ) o ik A 203 #mik 6] [ 71,
I B T A RE S R AR ZR T AT BRI T E B IRk, HAr A a5 W IR 7V A7 SR AR R 3R 43 S X
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By A GV BB IR AT 5T

BRI w2, A albr 17 BURE . FBE R Z X 5% 70 W 2, B RE ELH IR AR R A5
EIPROL, BUCHE AN Nz . JEER, WS A ST S R S8 e T B AR 5K [8],
RIS, S TR R, T EHATA TR THE L RIS EI[O], $RE TSI R, Bk
2B HAT, 5TASARE S BRI RE RS W T8 w7t R e R HI[10], L
il Sy, AE DL T E i IR A RE, DI E S A AS [ dh R AT AL SR B R L S A
FASRAE, DA BT 2 o /A w2 S P2 W A LA PS5 R SR S i 4 5 B ALV L, D9 e a7 e
£ 5 POE 2 W R SR 2 IR

2. MRS %
2.1. 8

Fehh 17 A Ff, H2% 9 5 (Zhongza No.9). #14% 15 5(Zhongza No.15). #Z% 101 5 (Zhongza No.101).
HiZ% 105 5 (Zhongza No.105). 2% 106 5 (Zhongza No.106). %% 108 “5(Zhongza No.108). %4 109 5
(Zhongza N0.109). % 2 5 (Meiying No.2). Jbi#EHkZ i (Beijing cherry tomato) >k [ H [ 4 Mk Bl B ik
SEACTFIE FCHT, £E4L 4 5 (Jiahong No.9). 41 5 5 (Jiahong No.5). £¥} 18 5 (Jiafen No.18). fif ¥ 8 5 (Yingfen
No.8). fili& 1 5 (Xian # e No.1). {7 5 “Z(Xian #f e No.5). LS4/ (Jingdan red cherry tomato). i
P15/ % (Jingdan yellow cherry tomato) K F 16 5T 5T 25 A BHEUR JE ity

B ISR RIS (K x %5 = 540 mm x 280 mm)72 FLAERLCEL, W E G MRS AR A,
FALYUZERL 40 em®. LT R R R OK B S B AT L AR PR A ], WA B B K B AL R 7
By = am L), &EcRHEZEHR, Rift 3~5 mm.

A2 e B AR, an DU EN . DUBHEREN . SULARSE, 3909 A [ 254 4k 247 L A PR A 7] (AR
).

2.2. WEET

m P E) 22 R0 T 2013 4F 2~4 A TEST I T Sk KA RHE A R A 7 H6iR = k7. & W55 eR A
FOR. A BRARAET(4:2:1, viv), EEREE. KA —8MT, ZRTEM 6 h, 5%XEEEH
# 15 min, HRAKMGE 438, T 72 fLH, kL, B 15 om JFiEA . FHEFRESE,  TERR
#E/KE 1/2 ¥ % Hoagland & 77, 3 2 f EMFIE G, SCAWHEESE4: Hoagland & 753, 26 4 B B IHF
(&R0 42 d)JFERIORENE o H 17 AN EAd, BRaRRE R 4 9k, BENLIX A

R B BT OIS T 2013 4F 4~6 J 75 [ RO AL 2= B ik SE AL T 7 BT B Ui = AT o U
4L 4 SAI AL 105 SOEAAM, BEERE T B W5 E R R A 2 Rl w2 v B R &R S
22.d), TR B, MmN . SR 7 NbEE, R fE 584 Hoagland & FE#(210 mg N/L, 31 mg
P/L, 234 mg K/L), %5 kb3 Rx B bR oo R ARG AN, HR o g FXTE, BI% 5526 mg N/L). %4 42 (840
mg N/L). %5 6(4 mg P/L). f#4x(248 mg P/L). #f751(29 mg K/L). 477 4 (1875 mg K/L). 4#j5 9d
HUREE « RFALIRE S 3 IR,

IREEH 756 T 2013 4F 4~6 H £E P EAOVRF 7 B gk S A6 i 78 P s i = kAT . RIaA kL, B HiTT
AR B P RS . 28 3 PR (RS 30 d)JE, BN AR TIR AL, 3k 32°C
[22°C 28°C/18°C. 20°C/10°C (B/#)3 MbHE, SEHEHRSE 200 pmol-m >s™, Ye/H 1M 10 hr, 80%2 < AH X
TR SEIBALEER R N A 56 7 X, 2 NIER . 500 ERH 3R 2 ANbFE, . SLERAE WIS 7 d.
FEZKIS (B AL BET-56 4 v JLib~P e 5 (b Ja 37 d)ifAT, RS 2 hy 10 hy 24 h BB FRAbBRE 3 X

H5E, FHEE 72K,
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2.3. MEFH*

TR E G LG IR A /BT 25 MR, B IR, ZE(F T R T AR ) L & AL AR AT B 2 ) H
FE, BT 1 em NBLCR RS, 250 M) 1 om x 1 om NER(H ), EFRASPEEU L IEE 1.5 mL &
O, ACUKFERARAF I o

B R DU SR AN ik (LU0 5 o KR RIS T, 1000 xg 5.0 3 min, B i s & 2%
TRKFRRE, B L mL T, RN 2 mL 3% DUSKBRENVE . 2 mL DUBRBREAZE M. 5 mL 10% H
M, VRN 20 min, 436 YEE T EL ODgyo 18

K H Microsoft office excel(2003)F1 SAS 9.2 #1741+ 50 #7 .

3. B{RE S
3.1 BMARE@MESENEN

e it A ) — RN R AL 2] ] — ZEL AN [ o [ B ) A AR W 3 22 (5 1) BT (A
FFFA/NRE LA RS B AR, Fky 18 SIS B, A NRE I 2.75 5. 10 MNEUREZLSE,
o5 2 AL HRAT S B A R RO, AR RIEL) 44.64%, N 1.70 o/lL; ZEHISEMZRERN, BREL
13.03%, 79 0.83 g/l 17 ANFhAd, SUFH/NRA LR A& BA ik, 2854 87.17%, K2 A 3.49
o/L: EME 2 SN EEL R/, BRAEL 60.86%, AN 2.90 g/L.

32. |, ¥, WETHNNEMNEEAAHSENRT

BRI 7K S 2 0 7 P AL SV R LR (G 2), BT, NS BT SV R R
A%, BREARAEN IR ERm A AL S R, BT R R, R A R A S RS, S R
FHEE, 2% 105 555 4 A7 AR & B FRAK T 30.92%, 155 4 MR A A& B RRK T 62.73%; BN
T, MRS RO BUR, WS IRAREL, A 4 55 1 MRS IR T 122.51%, AR 1 M
At AR 1 85.10%.

B BEALRLACE 6 a0 A W S B W BAE A . BT BN, FFan S S AL LU IR,
JCHEEE 4 WAHAR, AELL 4 5 A 4R 105 S8 A RO BR - IER S T 38.34% R0 22.31%; AR HER,
A PRS2 RS RS, AR ERAC, Wk 105 5, 5 4 AL A R
XTREER = T 16.30%, 5 4 WA A A B RO R AIC T 22.05%.

BT BN, A AL TR 25 AR MR ER SRR S, 4 4 SRR R 105 SR
PE R L B R A BN S 4 TR AT EE 1 A B, o3 B B R = T 34.21% 1 15.01%; R
BERET, i S H LR S B PR, JUFR A 3wt i, fE4 4 SRR 105 SRS EAMELLT
X A T 13.45%1 36.01%.

3.3. FEFHNEMNEEEAHS BRI

PREE %A vT e Ik 8 S R R ROSOR R D S e 2R S, T BRI O A R K B T
M 2 R A w2z . SRS, PREEIR T2 h i P R A AR R TR R Sk E.
% 3R, RIRZMET, Fan/ B A FHAN S S BRI AR RS, R 5 1 7
TN O AL g = P O VA o I O U VAL O i it =T = 8 Bl N <5 VNG
TARE . 25 HRRIH AR S R R TR, 4 4 SRR AL 105 S-S B AR T IO 4L 45 )
N RSS2 AL, 23 ) EE X IR BRI T 18.74%F11 20.64%; FEZT 4 SR 2% 105 S8 & BRI
e S /NG R B L A R R ZE i) LE S BRI T 3.09% 11 6.06% .

©,
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Table 1. The contents of K in different tissues of tomato plug seedlings

=L BMAEETEEHARSE(L)

’ - -
Bl HURELH 2 Tissues for sampling A R %) E'%%E‘Fi
Culizvats H s 1P L 2p 2L 3p 3L 4 aL Vanation oo iticant
Zf:\?g%za 6.60 £ 0.07 6.63 +£0.11 3.22 +£0.08 3.20 £ 0.06 3.44 +0.12 3.38 £ 0.03 4.47 +0.15 405+ 0.19 513+ 0.04 4.73+£0.04 76.65 il
Z'f\ll(;nlg;a 5.69 £0.39 6.19 £ 0.52 3.09 £ 0.13 2.80 £ 0.03 3.62 +0.21 3.31 +0.02 450+ 0.24 4.08 £ 0.29 5.63 £ 0.09 5.22 +0.04 76.81 il
Z,\rl]grl%ia 6.05+0.35 6.15+0.54 3.25+0.04 2.87 +0.50 3.47 +0.21 3.11+£0.20 4.48 +0.23 4.41 +0.33 5.04 £ 0.06 4.67 £0.07 75.31 *x
Z,\fllgrl%zsa 6.49 +0.28 6.49 +0.14 3.62 £ 0.15 3.37 +0.04 4.16 + 0.06 3.98 £ 0.12 5.03 + 0.08 4.85+0.31 538 +0.09 5.25+0.08 64.07 *x
Z’\qu%zg‘ 5.61+0.43 6.43+0.18 3.15+0.38 2.82+0.03 3.45+0.30 3.22+£0.14 451 +0.27 448 +0.31 5.05+0.02 479+ 0.08 83.16 *x
Z’\qu%zsa 5.74 £ 0.45 6.05 £ 0.03 3.36 £ 0.02 2.56 + 0.05 3.76 + 0.06 3.69 + 0.38 4.66 + 0.43 4.60 £ 0.01 5.59 +£ 0.13 5.39 £ 0.02  77.04 il
Z’\qu%z; 5.89 £ 0.60 6.37 £ 0.63 3.38 £ 0.15 3.05+ 0.24 493 +0.28 3.59+0.34 535+ 0.18 476 £+ 0.35 5.86 £ 0.03 549+ 0.10  68.17 il
M:llg/g]g 6.25+0.17 6.33 £ 0.65 3.77 £ 0.06 3.43 £ 0.15 4.29+0.05 3.81 +0.12 4.89+0.01 4.81 +£0.35 5.22+ 0.03 4.84+£0.23  60.86 il
Beijing
cherry  6.42+0.33 6.49+0.27 3.46 + 0.08 3.24 +£0.19 3.97 + 0.07 3.55+ 0.02 4.93 + 0.07 4.60 £ 0.13 5.47 +0.02 5.32+0.12  68.40 *x
tomato
Jlsréozg 6.02+0.47 6.33+0.14 3.31£0.23 2.92+0.17 3.82+0.04 3.26 £ 0.28 4.84 +0.10 445+ 0.32 557+ 0.01 544+ 0.06 74.19 *x
Jlﬁlféogg 5.40 £ 0.68 5.92 £ 0.29 3.10 £ 0.11 2.91 £ 0.01 3.81 +0.10 3.69 + 0.05 4.12 + 0.22 4.03 £ 0.30 5.36 £ 0.06 4.68 £ 0.05  70.04 il
Y'I\Il']gf;n 6.13+0.41 6.60 £ 0.57 3.47 £0.14 3.05+0.12 3.91+0.06 3.82 +0.11 5.00+0.08 4.77 £+0.23 591+ 0.04 546 £0.12 73.86 il
#?cig 6.61+0.49 6.74£0.17 3.33+0.14 3.12+0.10 3.76 £ 0.14 3.61+0.15 514+ 0.12 471 +£0.41 5.84 £ 0.09 548 £0.28  74.93 il
Xlilr:ff € 6.64 £ 0.37 6.65+0.62 3.56 £ 0.42 2.87 £ 0.17 3.85+0.49 3.79+0.01 498+ 0.26 462+ 0.21 5.85+0.11 551 +0.12 78.15 il
Xlilr:ff € 6.58 +0.16 6.72 + 0.53 3.44 £ 0.11 2.92 +0.02 3.99 +0.13 3.72+0.15 4.88 +0.77 470+ 0.44 512+ 0.09 492 £ 0.16  80.87 *x
Jingdan red
cherry 5.31+0.43 5.93+0.14 2.78 +0.11 2.45+0.07 3.23+0.01 2.91+0.11 4.10 £ 0.33 3.58 + 0.17 4.98 + 0.06 4.73+0.03  87.17 *x
tomato
Jingdan
{?\!?g 5.54 £0.16 5.99 £ 0.31 3.07 £ 0.20 2.84 £ 0.10 3.32+0.10 3.09 + 0.08 4.17 + 0.55 3.69 £ 0.27 5.11 £ 0.01 488 £0.05 75.40 il
tomato
AR FEF (0,
iﬁ‘.}x.( %) 22.03 13.03 29.89 33.08 44.64 30.53 26.62 28.81 17.30 16.31
Variation
,rij:l_ *% NS *k *k *k *k *k *k *k *k
Significant

W LH. Sy 1P, 1L, 2P, 2L, 3P. 3L. 4P. AL /}HRoR& Ay PRS0 58 L bAoAl 3 Lo An by B 2 AL B 2 i
3 AR, 3 AL T B 4 AR, 5 4 A, TR 20 NS RERER R BEAKT, *REEFIXEEKT(P < 0.05), **LE%E
SRR R 3 KF(P < 0.01).

Note: 1. H, S, 1P, 1L, 2P, 2L, 3P, 3L, 4P, 4L respectively represent for hypocotyl, stem, the first leaf petiole, the first leaves, the second leaf petiole, the second
leaves, the third leaf petiole, the third leaves, the fourth leaf petiole and the fourth leaves. The same as below. 2. NS represent for none significant. * indicate the
significance at P < 0.05 level, ** indicate the significance at P < 0.01 level.

R E AN PO RS, B AR N, 2. AL MRS R E N, A 4 SR
%ms%ﬂﬁ%éﬁ B A P52 e K IR 40 T R S RSN 36 1 bRt e, S50 BRAR EL 23 T BRI T 28.81%
A1 20.87%.

W6 0 S R TR B4, e AR T AN RS AR S BRI AR AR LS. R 4 SR
% 105 555 3 mHAL B S EARAIR R A K, AL IR B 35 15.93% 41 11.93%:; 4L 4 5 Ak 105
S AR FE /N BN SR A4 TR ZE, ARLIERE 4 I A 2.70%1 1.92%.

34. BMAEHALHSEHE
PATE AN 17 A it of 0 7B v AN R L 0 5 RV DD Rt AR, RIS, B M 5 A B 2 A R AR AL
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Table 2. Effects of N, P and K fertilization levels on K contents in tissues of tomato plug seedlings
F2 A HRTHENEMNESHA[LESENFM(L)

Al A sl HUREZH 2 Tissues for sampling
CUiEs  TEEL s 1P 1L 2p 2L 3p 3L 4p aL
Cﬁﬁil 551£0.50 5.95+0.18 3.31+0.2 2.60+0.17 3.79£ 041 2.86+0.03 4.71 £ 0.14 4.33+0.05 5.39+0.12 5.26 + 0.04
Kjizg;y3j31004350i0151861018134i0091921006141i00525710091ﬁ91001407i001185i&M
éiﬁﬁ; 7.83+0.10 8.68+0.49 7.36 £ 0.13 4.81+0.19 7.82 £ 0.62 535+ 0.15 9.22 + 0.76 6.87 + 0.27 10.43 +0.04 7.66 + 0.14

Jiahong AT
No.4 N deficiency
AERN
excess
7 sk
P deficiency
BEE AR P
excess
Xof FE
Control
7 ik
K deficiency
EAR K
excess
Zhongza ATk
No0.105 N deficiency
REAR
N excess
7 sk
P deficiency
BERAR

P excess

5.47+0.31 554+0.17 3.98+0.32 2.62+0.14 430+ 0.43 3.26 £ 0.22 5.83 +0.08 5.39+ 0.54 7.46 +0.05 6.59 + 0.05

5.83+0.24 6.65+0.16 4.21+0.19 2.62 +£0.12 5.43 £0.11 3.03+0.25 6.34+0.10 3.98+0.24 6.91+0.12 4.68 +0.03

5.79+0.37 6.69+0.21 3.94+0.25 3.22+0.07 3.90 +0.15 3.80 £0.12 5.71 +0.28 539+ 0.10 7.24 +0.18 541 +0.06

5.75+0.22 6.06 £ 0.07 3.47 £0.22 2.38 £0.06 3.47 +0.14 2.73+0.18 421 +0.18 3.75+0.13 4.70+0.04 4.71 +£0.05

6.08 £0.26 6.27 +£0.28 3.51 £0.21 2.96 £ 0.09 3.81 +0.14 3.50 £ 0.15 4.76 £ 0.20 4.50 £ 0.10 5.17 £0.07 5.07 £0.10

4.02+0.24 3.37£0.15 1.91+£0.12 1.60 £ 0.05 2.09 + 0.07 1.66 £ 0.06 2.84 + 0.03 1.75+0.03 3.57 +0.04 1.89 +0.01

7.81+0.158.95+0.73 7.65+0.24 5.11 +0.15 7.96 £ 0.26 6.27 £ 0.32 9.29 + 0.42 8.31+ 0.16 9.66 + 0.04 8.12 + 0.06

593+0.24 594 +0.41 3.85+0.14 2.77 £0.17 428 £0.22 3.28 £ 0.04 5.69 + 0.12 4.97 + 0.31 6.33 £0.08 5.73 +£0.02

6.27 £0.26 6.75+0.65 4.14 +0.15 2.80 £ 0.09 5.25+0.22 3.22 + 0.15 6.15+ 0.07 3.48 +0.15 6.02 £ 0.06 3.95 = 0.05

5.83+0.27 6.40+0.17 3.58 +0.02 3.41 +0.25 3.88 £0.13 3.87 £ 0.23 5.18 + 0.23 4.82 + 0.16 5.89 +0.23 5.15+0.01

5.62+0.14 5.69+0.19 3.03+0.16 2.47 £0.14 3.12+0.07 2.78 £ 0.16 4.00 +0.11 2.88 £0.14 4.41 +0.08 3.98 £ 0.05

Table 3. Effects of environmental factors on contents of K in tissues of tomato plug seedlings
72 3. MEEZEMEMNETALHE 2R (/L)

f=ph fh 3 HUBEZHZY Tissues for sampling
Cultivars  Treatment H S 1P 1L 2P 2L 3P 3L 4p aL

FHE

C?;{I;EJI 6.53+0.417.20+0.233.31+0.243.23 £0.093.84 £0.153.65+ 0.114.97 £ 0.30 4.57 £ 0.18 5.74 + 0.11 5.60 + 0.28
==l

. 1= 5.30 £ 0.18 6.64 £ 0.17 3.21 £ 0.01 2.80 £ 0.26 3.46 £ 0.05 3.50 £ 0.26 4.57 £ 0.31 4.94 £ 0.054.74 £ 0.04 5.16 £ 0.20

High temperature

i

558 £0.10 6.21 £ 0.15 3.26 + 0.07 3.03 £ 0.08 4.23 £ 0.18 3.90 + 0.07 5.50 + 0.16 5.76 + 0.09 6.45 + 0.08 6.77 + 0.09
Low temperature

Jiahong 500038 B 2
No.4  50% shading rate
#EKJ5 10 h
10 hours after ~ 5.98 +0.07 7.59 + 0.20 3.84 + 0.07 3.45+ 0.124.19+ 0.24 3.92 + 0.155.18 £ 0.25 5.08 £ 0.21 5.77 £ 0.28 5.64 + 0.23
irrigation
#KJE 24 h
24 hours after ~ 5.90 +0.25 6.82 + 0.57 3.71 + 0.29 3.58 + 0.17 4.28 + 0.50 4.20 + 0.19 5.39 + 0.35 5.30 + 0.17 5.90 + 0.48 5.83 + 0.09
irrigation
XIH Control  6.89+0.397.20+0.183.72+0.103.79 £ 0.12 4.51 +£ 0.04 4.47 £ 0.255.30 £ 0.09 5.21 + 0.195.59 + 0.22 542 + 0.21

4.65+0.015.92 +0.09 3.36 + 0.16 2.68 + 0.08 3.98 + 0.15 3.23 + 0.17 4.68 + 0.19 4.63 + 0.07 5.26 + 0.10 5.37 + 0.03

R=R=]
i 6.06 + 0.08 6.76 + 0.07 3.39 + 0.14 3.06 + 0.09 3.58 + 0.12 4.03 £ 0.25 4.21 + 0.27 4.56 £ 0.194.84 + 0.11 4.98 + 0.25
High temperature

IR
Low temperature
Zhongza  50%ifE =
No0.105  50% shading rate
#EKJ5 10 h
10 hours 6.31+0.157.63+0.254.07 + 0.08 3.83 + 0.17 4.25 £ 0.18 4.23 £ 0.195.29 £ 0.11 5.13 + 0.27 5.67 £ 0.04 5.47 + 0.15
after irrigation
WEKJE 24 h
24 hours after ~ 6.45+0.46 7.06 + 0.31 3.56 + 0.00 3.43 + 0.24 4.05 + 0.12 4.03 £ 0.20 4.81 £ 0.04 458 £ 0.22 5.2+ 0.18 5.08 + 0.19

irrigation

6.26 +0.08 6.38 + 0.17 3.56 + 0.03 3.48 + 0.10 4.20 £ 0.16 4.32 £ 0.11 5.11 +£ 0.06 5.58 £ 0.17 5.85 £ 0.13 6.50 + 0.09

5.48 +£0.09 6.26 + 0.11 3.59 + 0.09 3.00 + 0.12 4.03 + 0.05 3.87 + 0.12 4.65 + 0.08 4.98 £ 0.125.14 + 0.13 5.47 + 0.11
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RPAFH|ANEL R N R . 2. A A H RS B RECE 4).

4. &iL511ie

EREEA L, U ASE Ry 8O NBAR R R, KGR B 7w R AR s A A e ey
THEIE, REE RN RR AN, PR L BRI T AMAE AR BTES, )i b AR S, ARk
ARKKRE TE . FIB, R R R AR S T B R s AR A T AR

BRI AL e 1 R — ARV AS ) S Rl AR BB AR [12] B ES TIRIBCE 5 [13] 55 2 5, AR SR H 4V &
B 22 T AL ST 4 25 S0 . George S5 [14] R BUAE AT AR 462 N 44 2 84 AN S R - WA & B 5t
ARGy 1.08%~2.20%, MRS ERIL, LHIEHDy 0.50%~0.96%. 2 W25 [15]KIM/NFE 42 /> A
Hiy 1 BB AR AR B A KON 72.46 moltk, B/ME A 42.61 mo/tk. ARG A& T A A SRR A AR S AR
EXER, BAWERNLTI0gL, HLARMHEEBAEREER, AW ER 3.80g/L.

HE A VB B AR ) JEC R AR AR TG LIS RE D R R iz %, AL R BE s &R . 0 G
ORI KK RIZAMERIERE, FE@T 4 DA HEHEMALMEE: £, B1H
PAHEAER . B IL: @ 5B T Z AR BUEH[16], MERIRE T BMINE TS5 e 1
AR RERI[L7]. S8, HEYDE S 08 S WSO TS AL (18], AR BEARHE (A P (B0 3 1A B T 4
BT oE R, /NS T/KAE[19]. 0hET I+ [20] SR 7t 45 S 450 A RLAD 1 B R0 A 8 - W A S ot 8 5 L)
MAELE. BB=, MBidm ATP W&, Mg Eahict. B0, B R mne e ritaik, &
TSI N Rk, TR AIR L. B . [FfbBE S, Shin ZE[21] R BLEAR AR T & S s
LR B TS R BRI, VN S [22] 1 7t I 25 T Re 8 18 I e ma /KRG « K S 4 PR 1 0 8 7 ik 1)
KRR B TR, AT TSR TR B FIA T AN, Rl R, . KN AR 2 I
BRAbBE, TEARRARER AT, AR v 4V & BRI AR [RIFE FE 38 sy B, A — Ml e B 1
B W R LA ) A 2 Ak

AHEFE AT A 17 A A R ZH VB 5 30 BEOA SRRt AE , R R 5% 26 A4 T 1 e K38 i R A ik
MEFEATY g, REFA AL S ERE, B R4 4.63~6.94 g/L, 2£556~7.40 g/L, 3 1WA
-4 2.65~4.62 g/L, 55 L7 Fr 2.14~4.09 g/L, 55 2 A7 4% 2.80~6.93 g/L, 25 2 A2 2.54~5.17 g/L,
%5 3 WAL AR 3.55~7.06 g/L, %5 3 MO F 2.69~6.24 g/L, 5 4 MALIHAR 4.29~7.71 g/L, %5 4 HA
3.90~7.07 g/L. XJHEERE 5 (LR TR A S ALV S B, ARG H AL REN T W E 2,

Table 4. The threshold of K contents in tissues of tomato plug seedlings
2 4. BNERALHHRE

X HUFEZH 2N Tissues of sampling
R L
Threshold of K

S 1P 1L 2P 2L 3P 3L 4P 4L

%ﬁ{*'ﬁ@@’u 5.31-6.64 592-6.74 2.78 - 3.77 2.45-3.43 3.23-4.93 2.91-3.98 4.10-5.35 3.58-4.85 4.98-5.91 4.67-5.51
Basic threshold
BRI (%)

Maximal increasing 4.44 9.77 22.65 19.37 40.65 29.95 31.83 28.68 30.32 28.40

rate
K IIR (-%)
Maximal reduction ~ 12.84 6.07 4.39 1252 13.18 12.49 13.38 24.73 13.87 16.56
rate

HIfEi(gIL) 4.63-6.94 556-7.40 2.65-4.62 2.14-4.09 2.80-6.93 2.54 -5.17 3.55-7.06 2.69-6.24 4.29-7.71 3.90 - 7.07

Threshold
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W—E AR b T RME R . Aini S5 [23] R IS A B IR, ROAR RS HSM S B E
B W8 (1S KT PR AIC . Hochmuth[24] ELA 3 i 1 AN [R) & & By B3 At s e T it b v e & &, R IIE HE
B 2 FEAE N 4.5~5.0 g/L, 28 2 BELEIAZI 6 5 BHAE 18 4.0~5.0 /L, 25 5 BEAE A BIF BN 3.5~4.0 g/l
ARG IR A (1002 e RO R TT AR (B8 4 e An i Rm) B0 5 B s T LS S I B B i, P S RIR AR

R
E&WMAE

oK B AR #3400 H (31172001),  ILACERY P ME 4 AR A 8 % L 055 4:(CARS-25), A i AT LF}
%11 (201303014) .

SE#k (References)

[1] FRESF, KB, ZERK, BEE (2005) B R E R RIUIRG B, #/E L1578, 8, 265-268.

[2] Zhao, D., Oosterhuis, D.M. and Bednarz, C.W. (2001) Influence of potassium deficiency on photosynthesis, chloro-
phyll content, and chloroplast ultrastructure of cotton plants. Photosynthetica, 39, 103-109.

[3] Jordan-Meille, L. and Pellerin, S. (2008) Shoot and root growth of hydroponic maize (Zea mays L.) as influenced by K
deficiency. Plant and Soil, 304, 157-168.

[4] Pettigrew, W.T. (2008) Potassium influences on yield and quality production for maize, wheat, soybean and cotton.
Physiologia Plantarum, 133, 670-681.

[5] Cakmak, I. (2005) The role of potassium in alleviating detrimental effects of abiotic stresses in plants. Journal of Plant
Nutrition and Soil Science, 168, 521-530.

[6] Prado, R.M. and Caione, G. (2012) Plant analysis. Soil Fertility, 115-134.

[71 Hartz, T.K,, Smith, R.F., LeStrange, M. and Schulbach, K.F. (1993) On-farm monitoring of soil and crop nitrogen sta-
tus by nitrate-selective electrode. Communications in Soil Science & Plant Analysis, 24, 2607-2615.

[8] EL7itk, £iklH, MWITE, AIEY] (2010) Zsch b 4 B EFRCWIRIRINBE L. 7 [EF7 72, 4, 17-20.

[9] Handson, P.D. and Shelley, B.C. (1993) A review of plant analysis in Australia. Australian Journal of Experimental
Agriculture, 33, 1029-1038.

[10] Hochmuth, G. (1994) Efficiency ranges for nitrate-nitrogen and potassium for vegetable petiole sap quick tests. Hort-
Technology, 4, 218-222.

[11] Tubino, M. and Torres, J.R.O. (1992) Turbidimetric determination of potassium in leaf tissues with sodium tetraphe-
nylboron. Communications in Soil Science & Plant Analysis, 23, 123-128.

[12] ¥RFH7, PN, FRESF (1999) & BIEYIATRL VAR 2 7 bW K S B E R B 7. 2L 7R, 5, 305-311.
[13] #5#h, AL (1986) =50 T 5 KMWRUR BN J1 =0 T, fay4E#E4R, 2, 187-193.

[14] George, M.S., Lu, G. and Zhou, W. (2002) Genotypic variation for potassium uptake and utilization efficiency in sweet
potato. Field Crops Research, 77, 7-15.

[15] =Wz, FEE, Mg, WE77, A H, S, sh#ok (2002) RIFE/NE SR 2R B2 5 K a0 A it
FHI = ERUN. R A5 9R, 2, 125-128.

[16] Beusichem, M.L.V., Kirkby, E.A. and Baas, R. (1988) Influence of nitrate and ammonium nutrition on the uptake, as-
similation, and distribution of nutrients in Ricinus communis. Plant Physiology, 86, 914-921.

[17] HE&EE, BR, =K (1995) NEAFE PRSI S T 1 sh 71250158, Y ERSHEH R, 1, 38-43.
[18] #i/bF (1989) il YR B TR IET. M PRS2, 4, 1-7.
[19] #ib-F, {7 1L (1990) KFE(EAL 49) 4R R K (86RO WU IR, Y4 HE47K, 1, 63-69.

[20] Xu, J., Li, H.D., Chen, L.Q., Wang, Y., Liu, L.L., He, L. and Wu, W.H. (2006) A protein kinase, interacting with two
calcineurin b-like proteins, regulates K* transporter AKT1 in Arabidopsis. Cell, 125, 1347-1360.

[21] Shin, R. and Schachtman, D.P. (2004) Hydrogen peroxide mediates plant root cell response to nutrient deprivation.
Proceedings of the National Academy of Sciences of the United States of America, 101, 8827-8832.

[22] #VINE, 58, EBEET (2007) KRR AMEIE RGURILED 2R M H %2 NH SEM BT T, ) &R S

7R, 12, 208-212.



By e AL G B E )R AT

[23] Aini, N. and Tang, C. (1998) Diagnosis of potassium deficiency in faba bean and chickpea by plant analysis. Australi-
an Journal of Experimental Agriculture, 38, 503-5009.

[24] Hochmuth, G., Maynard, D., Vavrina, C., Hanlon, E. and Simonne, E. (1991) Plant tissue analysis and interpretation
for vegetable crops in Florida. Florida Cooperative Extension Service SS-VEC-42.



	Preliminary Study on K Threshold in Tissues of Tomato Plug Seedlings
	Abstract
	Keywords
	番茄穴盘苗组织钾阈值的初步研究
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 材料
	2.2. 试验设计
	2.3. 测定方法

	3. 结果与分析
	3.1. 番茄不同品种钾含量的变化
	3.2. 氮、磷、钾盈亏供应对番茄穴盘苗组织钾含量的影响
	3.3. 环境条件对番茄穴盘苗组织钾含量的影响
	3.4. 番茄穴盘苗组织钾含量阈值

	4. 结论与讨论
	基金项目
	参考文献 (References)

