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Fig. 2 Variation of soil moisture under

different water supply tension
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tomato under different water supply tension
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tomato under different water supply tension
HOtE R ERERIN , AR AW,
2.3 FEMKBRAOTEMSZITREXREHE
HHXER

FRSHE S AR E RS, R R IES R
AIETHE R R VRES . KRR AR
LWL J 5 B TG Sl I B0 0 ke R S B A O
B, EEBER R 4 H 28 H YR PRI A EE
AT . DT ECV R IESEL IR H S5 F i
HEHELREBEBZ B R, HHEFR
SR AR SR , 2 AR M R K B 5 AR 18 o T 7R AR
T, S BOGA IR A, I 08:00—18:00
[A] 10 h PR ST B HEAT 00T » GE vt Rt
¥t E RS 2 bR, B S EE S8 TR
oo RITHERDG S S8R AR A 45 2R an el
6.7 s . BN TARACEIANA 4 B

B 6 () I 7 () 53 5 BT /R W J3{E N 35 hPa

=y e
No. of AE

I} %) Time

16 1 h
o ;l% ~
12
§ 2 1ok |
'ﬁ 5 st J
e 1
4 F
] ]
=" & T
&P OF S &
N ¢ ¢ ¢ ¢
N N S N N
& N N Ng NS
%) Time
¥ aboc WA B 35.55.75 hPa. T .

Pn/(COz pmol-m2sT)

Pn/(COz pmol-m2s7)

Note:a, b, ¢ water supply tension were 35, 55, 75 hPa,

respectively. The same below.

6 FARHKBRATERHITES
BEREERPXE

Fig. 6 Relationship between AE counts and net

photosynthetic rate (Pn) under different

water supply tension



It B B Z2 97

%203
Ot —— Zmmx
a
18r 117
16 F 1 115 ~
14 {\ S BET
& - 4 o 8
’_7:2:4 12 11 %E
EZ 10 1o =%
4R G
R 8 N 7 %g
mnE o6} s 2
4t 13 =
2 b H 41
e S ——— S s !
SRR S
N4 N N N
QQ/ QQ/ .@/ .@/ .@/
N N N N N
I55%] Time
718
116 ~
J14 ¥
# 4 w E
+ 2 112 #3
e 10 # g
4R C 4 # 2
® 8 =
e ¢ #®9
. z
<42 g
0
C
161 - 118
14 | ,}; 116 ~
12 14 &
- 5
T o} 12 2
= 110 ¥ g
ﬁ@ 8r g g
[=] : A
pZ of 1¢ ®Q
4t 14 £
t 0 Lo
0 I 3 1 0
o S o o o
S S S S S
N Ng Nal NS N
QQ/ QQ/ QQ/ QQ/ QQ/
‘y . b‘ b
& N N\ N N
2] Time

7 FEHKkRATEEZSITEM
Fig. 7 Relationship between AE counts and
transpiration rate (Tr) under different

water supply tension

BB R EHT RS Kot & iR SR>
HEZR, 08:00—18:00, FHiH &Gk
RERA I KGN, 43R 0.3.0.16,12,3X &

B FAERR AR 8] 2 7 2 B E KRS . 16:00 ZJ5
THEOR/ N R R 2 SR A BT T [ A kK
REBREM, 12.00—14.00 HECH 0, ¥4
AR FIZE I R IR K,

&l 6 (b)Y FNIE] 7(b) 43 5 it J1fE 4 55 hPa
ORIl B S e B RE 5 re o W Y 57 g
I E, 08:00—18:00, BHirs & HHHH &
REHA TG KGR 53508 8.3.34.5.0, B 6
(O FE 7()4rBIFTRWIIER 75 hPa WFEHH
EEHH S ARG R BB ERZAINER,
08:00—18:00 75 & §F 140551k 0.3.15.0.0,
AJ 10 J1{8 K 55 hPa 1 75 hPa {93555 48 0k i 75
BT BSRE S EZ MM R ML, 75 K5
TR LA TR R 28 16 3 B AE 12.00—14:00
RBIERK, 5 35 hPa H AR, H B HAE BLH
JRE & 1B 55 hPa 1 75 hPa i &K &
/NF 35 hPa W& 7K &, 7€ 12:00—14:00 i, SEHE
@ RBERReXREmE, 2 ek 8 K
KA BRoK AR Sl B ™

3 it

BRI R — b SUK LA K 5K Ak 5 B o
KRR TRES, BRI 8K o Ress
T B A SER R GHRFES B
P B0 B i IR A7 K S A B A I (4
3K 43, T B (MRS K SOl S T 181
TARASHE, K RFFE— TR ENRE,
AIA B A A I B T RF MK ST
RIS ] 38K 20 % e ol B NS VR AE K R B Y
M, I 4G 2R T 6 R B AN R K IR g
(HEBEFF AR MR AR W] Y - Ak &, ALK
B S 8 K B 2R R 36 2R S iR
15~75 hPa [ /K 1 7 b B ¥ 61 (1) + 48 &K &
H11%~52% ., ZIRIEE R R, HK IR S8
N AR S . i R R BE S A R
RSB R R A B . RIS
EME AR R ERZ A —ENLR,
PAFS B AT ECh bR, B R IR S BOL AR
fEZ B R Arett . RN 2B A E R
BTG, a8, AN R — 2

E}%Q



98 it B B Z2

10ACH

S 2308k

[1] KAUKORANTA T,MURTO J, TAKALA J,et al. Detec-
tion of water deficit in greenhouse cucumber byinfrared thermo-
graph and reference surfaces[] . Scientia Horticulturae, 2005,106
(4):447-463,

[2] EggE3E. —Fh 1 7K L FEME £ 45 200510123974 [P, 2006-
06-21.

[3] AREHEE,Beas, I8, % ACEMRIE SR ET]. &
Ay TAEER ,2007,23(11) : 17-21,

(4] Z=00,BRgh 008, 5. KAk K R & K i
RGP R S AT R se R CRL B 3ERD , 2008,
26(5):478-482,

(5] Z=80.Beas, 33038, 5. RREE 1+ JEFRE 7 o 2% W8 51 3
AERBZMT]. AL EZ,2008(11) : 1-4,

[6] JrsaiLl. AKsrFEshiEmT/NE . BINAISEERE T A BIS AR 10
R[], Jb5: R Al K%, 2005.

[7] 4RSI K LEBMBEARZRFRID] R REK
29007,

(8] Hkfh, mes%, ¥k ARMKIE T EME T HBEER
HAE AT ], A 2458 2006, 22(5) : 206-210.

(9] BEM, BT HEKS % fUKLEAE RETRFEER
SR AERRER W] LA E 7, 2012(10) : 28-32.

[10] TYREE M T,SPERRY J S. Vulnerability of xylem to cavi-
tation and embolism[J]. Annual Review of Plant Physiology &
Plant Molecular Biology,1989,40(1):19-38.

[11] MILBURN J A,JOHNSON R P. The conduction of sap; IL
detection of vibrations produced by sap cavitation in ricinus xylem
[J]. Planta,1966,69(1) :43-52,

[12] TYREE M T,SPERRY ] S. Characterization and propaga-
tion of acoustic emission signals in woody plants; Towards an
improved acoustic emission counter[ J ], Plant, Cell and Environ-

ment, 1989,12(4) ;371-382.

[13] TYREEM T,FISCUS E L, WULLSCHLEGER S D, et al.
Detection of xylem cavitation in corn under field conditions[]].
Plant Physiology, 1986,82(2) :597-599.

[147 ROO L D, VERGEYNST L, BAERDEMAEKER N D, et
al. Acoustic emissions to measure dought-induced cavitation in
plants[J]. Applied Sciences,2016,6(3);71-78.

[157 GAGLIANO M, MANCUSO S, ROBERT D. Towards un-
derstanding plant bioacoustics[J]. Trends in Plant Science, 2012,
17(6):323-325.

[16] CATE C T. Acoustic communication in plants; do the woods
really sing?[]]. Behavioral Ecology,2013,24(4) ;799-800.

[17] KIKUTA S B, GULLO M A, NARDINI A, et al. Ultra-
sound acoustic emissions from dehydrating leaves of deciduous
and evergreen trees[J . Plant Cell & Environment,1997,20(11) .
1381-1390.

[18] JACKSON G E, GRACE ]. Field measurements of xylem
cavitation; are acoustic emissions useful?[J7. Journal of Experi-
mental Botany,1996,47(11):1643-1650.

[197 PERKS M P, IRVINE J, GRACE ]J. Xylem acousticsignals
from mature Pinus sylvestris during an extended drought[J]. An-
nals of Forest Science,2004,61(1):1-8,

[20] IR B AT B Bl , 5. AEWIK Ml 7 & S A I AR
EMREHOHRELI] Rl THEER, 2001,17(5) : 150-152.

[21] IR, &%, EHRE, 5. fEY10 0 R By ot 57 e
(V] KRR F244R , 2009, 24(5)  74-78.

[22] EHE IR ER,F. EREMES ZHFES SR
BHRT O] RERHERZE2ER, 2010,25(6) : 54-57.

(23] EFHHE KEE IR FREREFEEAFNESRES
FPRE AT ] AU AR, 2011, 42(4) 1 159-162.

[24] EFHHE WE, R & FEYRE b8 Z 5 5
M2 ARl TR, 2011, 27(3) : 205-209.

[25] BKZRLE, PhTH , Bt R T BB s R HHE S b
FARLT]. KM, 2002, 24(6)  257-261.

Experimental Research on Photosynthetic and Acoustic Emission
Characteristics for Tomato Under Different Water Supply Tension

WEI Ruxue!?, YU Ligen® , GUO Wenzhong!'? , XUE Xuzhang’ , YUE Huanfang® , HU Xiaoyi®
(1. Plant Science and Technology College, Beijing University of Agriculture, Beijing 1022062, National Research Center of
Intelligent Equipment for Agriculture, Beijing 100097; 3. Beijing Agriculture Technology Extension Station, Beijing
100029)

Abstract: ‘ Deanna’ tomato was used as material, using the negative pressure water supplying and
controlling pot device, the water supply tension was set at 15 hPa, 35 hPa, 55 hPa and 75 hPa,
respectively, and the soil water content was controlled continuously. Using the acoustic emission
monitoring system to acquire acoustic emission signals,to mearsure the net photosynthetic rate (Pn)

and transpiration rate (Tr) of tomato leaves,and air temperature, relative humidity and light intensity
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to study the relationship between the acoustic emission count and the net photosynthetic rate and
transpiration rate of the tomato. The results showed that the smaller water supply tension, the net
photosynthetic rate and transpiration rate increased gradually and the leaf temperature decreased
gradually. The change of transpiration rate and net photosynthetic rate were consistent. The
characteristics of AE signal were analyzed within 10 hours from 08:00 to 18.:00 and the changes of AE
characteristics and tomato photosynthetic characteristics were counted every two hours, then it was
found that there was a good agreement. Among them, the net photosynthetic rate and transpiration
rate reached the maximum value between 12;00 and 14: 00, the acoustic emission count of tomato
under water supply tension of 55 hPa and 75 hPa reached the maximum, were 34 and 15 respectively.
In conclusion, the photosynthetic characteristics and the acoustic emission characteristics of tomato
under different water supply tension were significantly different, and there was a good linear
relationship between them. The further experimental results showed that it could provide a basis for
the formulation of irrigation strategies.

Keywords: tomato; negative pressure water control;transpiration rate;acoustic emission;irrigation
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