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Effects of music acoustic frequency on greenhouse vegetable

JIANG Shi-ren, HUANG Jun
(School of Biological and Chemical Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, China)

Abstract: In order to investigate audio frequency influence on the growth, yield and nutrient
component of greenhouse vegetable, the music acoustic frequency was applied to the five kinds
of greenhouse vegetables including cucumber, aubergine, tomato, cantaloupe and capsicum.
The results indicated that five kinds of greenhouse vegetables have different responses to sound
wave stress. The greenhouse vegetables’ mean heightening percentage range from 7. 7% to
34. 3% apart from the minus growth rate of tomato; the increasing rate of auxin content range
from 1.3% to 14. 6% the production yield increases from 4. 4% to 32. 8%, and the average
rate of production yield is 13. 7% ; Vc content of capsicum increases from 5. 1% to 50% with
the average increase of 22. 35%; Vc content of aubergine and tomato increases 27. 7% and
26 % , respectively; the reducing sugar content of cucumber, aubergine and tomato increases
7.6%, 6.3% and 16.5% respectively. The results can provide a scientific basis for plant audio
technology applied to greenhouse vegetable production.
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M 2009 4E 7 H F 2011 4 7 H, M #1781 T (Solanum melongena )\ ¥ JI\ (Cucumis sativus)  T& i
(Solanumlycopersicum) JFEM (Capsicum annuum ), 7 JK (Cucumis melo) 5 Fhige 32 L ILPEFT T 16 Wik 56
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Table 1 Greenhouse vegetable species and number times of trials

5 b A5 12 56 i [ 56 X 4 fh A AR 7R R
2009-07-18—2009-11-28 B UIECPIIN N, V
2009-07-18—2009-11-17 HHAR GIES YN NG
2009-07-18—2009-12-12 B CIESEY)IN N
2009-12-01—2010-02-28 o LI A5, 51 N/

JE 2009-12-01—2010-03-12 Fh Rl N
2010-02-06—2010-04-14 I #1100 J
2010-07-11-—2010-08-28 HHAR e EY]IN N/
2010-12-19—2011-05-12 & i 903 J N
2010-12-19—2011-06-20 ] el N N
2010-08-05—2010-11-12 IR E i CE041 N/ N,
2010-08-07—2010-10-10 F R b 602 N
2010-08-07—2011-01-10 e HE 712 J N,

%A 2010-08-22—2010-11-18 # I HAL 6 5 N/ N,
2011-01-25—2011-06-12 K it 6 5 N
2011-02-01—2011-07-05 & i Xl 602 N N,
2011-02-03—2011-06-21 i ¥ HEE 712 N /
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Fig. 1 Effects of audio frequency on auxin content of greenhouse vegetables
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Table 2 Effects of audio frequency on growth rate of greenhouse vegetables

5 — U

K X R A HE B

H 15 KGRk /mm X IR IR/ mm 2255 (P ()

i 2009-12-01 40 2009-12-20 148424 152430 0. 24
Eiil 2009-12-01 40 2009-12-20 165+31 179442 0. 06
A 2010-12-19 50 2011-01-19 317437 308432 0.097

JE FKn 2010-12-19 50 2011-01-19 306144 296436 0.119
R 2010-02-06 40 2010-03-12 25774 211452 0.00"
B 2009-07-18 40 2009-08-06 29637 287+4 0.13
FAR 2010-07-11 40 2010-07-25 268+33 284+35 0.027
A 2010-08-07 56 2010-08-29 309+25 303+15 0. 06
Fan 2011-02-01 40 2011-02-15 80365 774499 0. 06
BUK 20100822 28 CRIRHEA /b — By # A A D

7R » ]
¥ 2010-08-07 60 2010-09-11 421+56 411+65 0. 45
W 2011-02-03 40 2011-02-15 276+16 274+10 0. 26
EIIN 2010-08-05 28 2010-09-11 10754159 10654190 0.41

k:‘/_,,»l‘“ﬂ
RIS RIS FRHLE W R LTS

Hi X E/mm X XCFIR R/ mm 2255 (P H)

EH 2009-12-01 40 2010-02-28 796458 742440 0.0
A 2009-12-01 40 2010-02-28 738499 705476 0.05"
FM o 2010-12-19 50 2011-03-12 8724111 9054146 0.119
JE e FA 2010-12-19 50 2011-03-13 610460 573456 0.003™
#N 2010-02-06 40 2010-04-14 876416 7364161 0.00™
BM 2009-07-18 40 2009-08-18 536439 501458 0.001"
B 2010-07-11 40 2010-08-28 832483 765492 0.095
FH 2010-08-07 56 2010-10-10 187616 16594195 0.00"
FA 2011-02-01 40 2011-05-07 2 363499 2 2244146 0.00"
#N 2010-08-22 28 2010-09-11 56587 420465 0.00"
RH F#F  2010-08-07 60 2010-10-10 1 058+51 955494 0.00"
#F  2011-02-03 40 2011-05-07 934461 810463 0.00"
FHIL - 2010-08-05 28 2010-10-04 1379+95 1 326+104 0.03"
. . , " K R . . ,
Wb et A H B AR o e R X BE S K /nm R R/ %
A 2009-12-01 40 648 589 59 10.0
FM 2009-12-01 40 573 526 47 8.9
M 2010-12-19 50 555 607 —52 —8.6
JE EH o 2010-12-19 50 304 277 27 9.7
#N 2010-02-06 40 619 526 93 17.7
B 2009-07-18 40 240 215 25 11.6
M 2010-07-11 40 564 481 83 17.3
M 2010-08-07 56 1568 1357 211 15.5
FH 2011-02-01 40 1560 1449 111 7.7
#N 2010-08-22 28 565 420 145 34.3
A H #HF  2010-08-07 60 637 544 93 17.1
FF  2011-02-03 40 658 536 122 22.8
FIK 2010-08-05 28 304 262 42 16. 2

e " FR P<<0.05, 28 R B3 «x IR P<L0.01, 2 Rk W&,

WE 2 Fros s RE T AN 257 1 BABGHEAT T 4 WA L Ve S i3 hn 5. 190 ~50 %0 A4, SF- 33 fin
223500 A PRI A A Ve & &/ A3 n 27. 7% 1 26 % . &I 1 A i 04 38 JEORE S & 45 i B
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Fig.2 Effects of audio frequency on Vc Fig.3 Effects of audio frequency on reducing sugar
content of greenhouse vegetables content of three kinds of greenhouse vegetables
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Table 3 Effects of audio frequency on production yield of greenhouse vegetables

R X X} R X i 0.067
EN A - -1 5 t:',}j:0067hm ,
B A fn F e H (7 VANt SRR/ S AN ¥ I 17 kg =/ P hm
A 12 =) Gl
¥ kg #/ke kg H/ke % B kg
i _ _
\ 2010-12-19 47 138.3  2.94 50 118.5  2.37 0.57 24.2 1700 973
(L 3]
FFH(903)  2010-12-19 47 97.3  2.07 39 77.6  1.99 0.08 4.1 1700 137
. UG
) 2009-07-18 20 39.7 1.99 20 36.8  1.84 0.15 7.9 1350 196
LLLE'S
WL 000718 20 370 185 20 33.5  1.68 0.18 10.4 1350 236
ESEYIIP)
BB (BT _
2009-07-18 20 30.3 1.52 20 28.6  1.43 0. 09 6.1 1350 118
FE X410
FE X
BACE 0 0001 40 80.3 2,01 40 75.4 188 0.12 6.6 1700 210
HiL i 602)
I (e
o 2010-08-22 28 61.2  2.19 28 58.6  2.09 0. 09 44 2400 223
it 6 9
[ gINE: _
o, 2010125 0130.7 327 40 1167 2.92 0.35 12.0 2 400 837
wB
A 2010-08-7 53 44.4  0.84 60 38.4  0.64 0. 20 30,9 1700 336
£ 712)
&
2011-02-03 39 54.3  1.39 40 52.0  1.30 0. 09 7.1 1700 157
E712)
ﬁ{mi 2010-08-05 28 44.4  1.59 28 32.5  1.16 0.43 36.6 1100 468
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