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Abstract: Effects of low night temperature at 6°C (15°C as control) on the diurnal changes of stomatal opening extent
and the structures of tomato leaves were investigated. The results showed that on the 7th day of the treatment, the

stomatal size and leaf area were significantly lower than control, while the stomatal density and leaf epidermal height
were obviously higher than control, Leaf thickness was not significantly affected. During the whole day, the stomatal
opening extent in low night temperature treatment was lower than control. The stomatal opening ratio was similar to the

control in the morning, while it was lower than control at 1400 and significantly lower at 16:00. After recovery for 7

days, the stomata size in the low temperature treatment was much bigger than control. The stomatal density, stomatal

opening rate, leaf area were lower than control, and the stomatal opening extent, leaf epidermal height and leaf thickness

were higher than control. However, these changes were not significant. In the low temperature treatment, the palisade

tissue became closer, while no obvious difference was observed after recovered for 7 days.
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Tablel

In different growth stages, the effect of different fertilizer treatment on new leaves, mature leaves of tomato

. BEEROBIRRE, KRR EAERF A
BOR BRI bR, — RO HL B R R ST LR
XA R TRFRPABEHRYE. RER | KX
R R RR o R R b MIHERTRATEH
. X ESERAE 2.

EfAHEESER SPAD MIEREMNRELSR

SPAD readings and chlorophyll contents in leaves of tomato

g3 SPAD i#%

#¢ 0o #2 X A it Chlorophyll contents /mg » g?

Leaves position SPAD readings

Chl-a

Chi-b

&# New laves
#HH New laves
#FHH New laves
#H New laves
B New laves
R Mature laves
R Mature laves
R Mature laves
BH Mature laves
&M Mature laves

53. 68
55.25
56. 30
57.10
58.03
62. 85
64. 40
65. 63
66. 70
67. 18

1.60
1.69
1.78
181
1.82
1.23
1.26
1. 40
1. 41
1. 55

0. 61
0. 64
0. 68
0. 65
0.71
0.48
0. 49
0. 60
0. 54
0. 63

2.21
2.34
2.46
2.46
2,53
1L71
175
2.00
1.95
2.18
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Fig. 2 Correlogram between SPAD readings and chlorophyll contents in new leaves and mature leaves of tomato

B 2 ATRLE S B FEF N E RN R E a S
SPAD W & {4 TRIF AR, MR R B A2 0. 9122,
0. 9588; 42 &K b 55 SPAD WE (AR PR 2 X R
5304 0. 7696.,0. 7794 ; -4 K 5 SPAD B & A HH X
HBATFHEE a 5SHEE b ZHE, 252 0.8869,
0.9497, KA XL HHEREHH N FEEa S
SPAD Wi g H XA FrE4 % b 5 SPAD W {E/M

A, HHEANHRE  NSBRETHREDNE
&, XR B F SPAD502 B SRt MEEELEL
660 nm A4 BEHEKMEHRENSE, MHEE a K
W e Ry 660 nm, 52 I B HGEL; T MR R b AR
#£643 nm, 5 SPAD-502 B F R HHE KRR, BT
UM% b5 SPAD Bl HEE &,

2 EBEHRAREEMAMN FHH 28 SRS SPAD E8RHE XK
Table 2 In different growth stage, the correlation between nitrogen and SPAD value of tomato
+HH x4 FEX R? N
Growth stage Leaves position Equation
o ) FH New leaves y= 0.024822 —0. 047z + 4. 7348 0.9273 15
Seeding B8 Mature leaves y=—0. 029322 +0. 3129x+2. 8665 0.9882 15
FFIEMS #H New leaves y=0. 041122 +1. 0161x+51. 53 0. 9991 15
Flowering L Mature leaves y= 0. 171422 —0. 1886 + 48.49 0. 9810 15
e # M New leaves y=—0. 0054 + 1. 1496x+62. 115 0. 8709 15
Fruiting F Mature leaves =0, 0522 +0. 59z+54, 73 0. 9691 15
R #H New leaves y=—0. 43042 +4. 3196x+55. 67 0. 9667 15
Adter fruiting R Mature leaves y=—0. 196422 +2. 01862+49. 31 0. 9981 15
2.3 BMAFEFTH F2ESES SPADREMEY BRI THREBEMX. FTUUA SPAD ¥ E B J it vk
RE R A RITFHHTERRRLH.

B 2R BHOMELSREY, B A XLk
B R RS 2R RARF O, B,
FHPF FEBRHAERBPEN2AERS
SPAD WE 2 EARX; IR ERYFH B RE
wE SR ENEN 2R AR5 SPAD JiEE 2 fE
*x. EFEHEFHt 2R GRS SPAD #EME KX
BEBATHRER KRB EREAN y=00417 +
1.0161z+51. 53,k ¥ K* =0.9991. &R MEH T2
REEBS5 SPAD WEEMAX B E, BHEM&KE, ]
PREFIBR N yv=—0.00542 + 1.1496x + 62.115,4H
RERFPR =0.8709, 85K TR HT HE 2 LR
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2.4 AFREAEALEE X B0 R L MR W

REIEEX CTBMTHEHEEREY S BERES
RE DRN, ARHELEREELER CERERR
BE HERABRAEM FHRLANNELERCSE
BWAEZRFEM, SRR KD 600 ke/hn’ B, RELH
HAER CEARBBRKME, HERARNBSEHM, R
LHANEER CERBHEMK. FRMIELERR L
BEREEEREE AWM, RETEAR
AR EE A E LA YRR 900 ke/bnd” BY, FH
A A B AT P B Y55 B T B AL B 1 200 keg/hm
B IR T .
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Application Research of Non-destructive Test Technology on Tomato Nutrition Diagnosis

WU Xinryan''? ,GUO Jian-hua’ ,ZHANG Yi-gong' ,FANG Zheng® ,ZHANG Li-juan, MAO Si-shuai' ,ZHAQO Bin®
(1. National Research Center for Information Technology in Agriculture, Beijing 100097; 2. College of Resource and Environmental Science,
Agricultural University of Hebei, Baoding, Hebei 071001;3. Key Lab of Bio-inorganic Chemistry of Hebei, Agricultural University of Hebei,
Baoding , Hebei 071001 ;4. College of Agronomy and Biotechnology,China Agricultural University, Beijing 100193)

Abstract; The number of leaves developed in different stages and SPAD readings of new leaves were tested with
chlorophyll meter SPAD-502 in order to conduct non-destructive diagnosis. The results showed that the content of total
nitrogen and chlorophyll in both new and matured tomato leaves correlated with the SPAD reading positively. The
content of total nitrogen and chlorophyll in tomato plants increased with more input of fertilizer and so as the SPAD
value. The content of VC also gradually increased and reached maximum value with the nitrogen content of 600 kg/hm’.
The solid content of tomato reached highest level with the nitrogen content of 900 kg/hm’. Therefore, SPAD could make
diagnosis on tomato nutritious status.

Key words: tomato; SPAD;chlorophyll;total nitrogen



