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K740t F ) SPAD {E R 12. 0~47. 9, iP5 K a F & A
0.1120~1. 8100 mg/gFW, I+ 4t % b & & % 0. 0392 ~
0.8200 mg/gFW, M M %4 2 4 & 0.1513 ~ 2.6301
mg/gFW;“ R 57 K 2 B i) SPAD {8 % 17. 8~44. 0,
M43 a 8 0. 7404~2. 3484 mg/gFW, MG b 58
H 0. 1749~0. 7141 mg/gFW, 4% 48K 0. 9153~
3.0539 mg/gFW, “RE"KEMF M ZRLXN T E
B T4 KA,
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Table 1 SPAD and actually measured value of chlorophyll of leaves
of *Gold Sun’ apricot and ‘Lingwu’ long jujube

“GREHE “RIKR
“Gold Sun’ apricot ‘Lingwu’ long jujube
% /mg + g~ 1FW /mg e+ g~ 1FW
= ¥ ¥ I
OO L gy TR WRE L de
SPAD{H Chlorophy Chlorophy Rk SPADH Chlorophy Chlorophy xRk
SPAD of I b Total  SPAD of 1 b Total
chlorophyll a chlorophyll chlorophyll a chlorophyll

1 23.3 0.6367 0.1416 0.7784 41.1 2.2676  0.5709  2.8385
37.4 1.1568 0.3690 1.5258 36.6 2.0896 0.5346  2.6242
36.5 1.5663  0.5599  2.1262 30.0 1.2393  0.3419 1.5812
35.0 1.1478  0.3756  1.5234 24.5 0.9202 0.2031 1.1234
19.0 0.5765  0.2197  0.7962 32.4 1.4762  0.3729  1.8491

2

3

4

5

6 42.7 1.4036  0.4637 1.8673 28.8 1.3021 0.3812 1.6833
7 3L2 0.9363 0.3221 1.2584 37.0 2.2447  0.6418  2.8865
8 40.8 1.6495 0.5736  2.2231 34.6 1.4874  0.4016  1.8890
9 30.6 1.1539  0.3241  1.4779 42.5 2.2247 0.6262  2.8508
10 40.7 1.5698  0.5537 2.1234 35.3 1.5574  0.3956  1.9529
11 30.3 0.8798 0.1983 1.0781 25.8 1.1041  0.2668  1.3709
12 25.0 0.5708 0.1216  0.6923 42.7 2.3484  0.7055  3.0539
13 29.6 0.8301 0.1788  1.0089 44.0 2.3246 0.6912  3.0158
14 32.5 1.0409 0.2310 1.2718 39.0 2.2102  0.6249  2.8352
15 34.9 1.2340  0.4095 1.6436 41. 4 2.2982 0.7141 3.0123
16 28.6 0.6100 0.1679  0.7779 27.2 1.2723  0.3396 1.6119
17 47.9 1.5489  0.5844  2.1332 30.7 1.5175  0.3938  1.9113
18 43.3 1.5645 0.5983  2.1629 24.7 0.8506  0.2058  1.0564
19 453 1.8100  0.8200 2.6301 18.4 0.8731 0.2632 1.1363
20 412 1.3987  0.5050  1.9037 29.9 1.3359  0.3885  1.7243
21 12.0 0.1120 0.0392 0.1513 26.7 1.2683 0.3739  1.6422
22 13.9 0.4370  0.0887  0.5257 17.8 0.7404 0.1749  0.9153
23 20.6 0.7780  0.1799 0. 9580 26.9 0.9538  0.2976  1.2513
24 24.7 0.7592  0.2937 1.0529 29. 4 1.6223  0.4825  2.1049
25 22.9 0.5818 0.1980 0.7798 20.7 0.7886  0.2106  0.9991
26 17.7 0.4768  0.1069  0.5837 22.1 1.2320  0.3922 1.6242
27 141 0.4974  0.0993  0.5967 27.1 1.2326  0.3674  1.6000
28 33.4 0.7165  0.2076  0.9240 22.4 0.9236  0.2635 1.1871
29  42.6 1.2929  0.4437 1.7366 40. 2 1.9593  0.5268  2.4861
30 35.6 1.1129  0.3474  1.4603 27.8 1.1558  0.3234 1.4791
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Fig.1 Relationship between SPAD and chlorophyll
of leaves of ‘Gold Sun’ apricot
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Table 2 Regression equation of SPAD and chlorophyll content Table 4 SPAD and actually measured and predicted value
of two fruit trees of chlorophyll of leaves of ‘Lingwu’ jujube
R 4% a H&E Db BHGESE SZE Actually measured i Predicted value
Varieties Chlorophyll a Chlorophyll b Total chlorophyll content . value/mg + g~ 1FW /mg » g~ 1FW
=0. 0405SPAD =0. 017SPAD =0. 0576SPAD bsUiE= o JsUis=S o
wpxmrrs 7 S| y S y S 2 SPAD WMHEa WEZD HEEa HEED
. —0. 2597 —0. 2051 —0. 4648 ik Total . ik Total
“Gold Sun’ apricot No. Chlorophyll Chlorophyll Chlorophyll Chlorophyll
(R2=0.8589* *) (R2=0.7817**) (R2=0.849% *) b chlorophyll b chlorophyll
a a
CHRIEH y=0.0667SPAD  y=0. 0192SPAD y=0. 0859SPAD content content
Lingwu’ —0.5686 —0.1776 —0. 7461 1 27.8 1.1558  0.3234  1.4791 1.2857  0.3562 16418
ong jujube (R2=0.9014% %) (RE=0.8331**)  (RZ=0,8923% *) 2 368 2.1990  0.5962  2.7952  1.8860  0.5200  2.4149
3 42,5 24015  0.7812  3.1827  2.2662  0.6384  2.9046
SR 4 30.4 23028  0.5974  2.9002  2.0594  0.5789  2.6383
RE"RA  y=0.0498SPAD  y=0.0178SPAD y=0. 0676SPAD 5 389 24160  0.6575  3.0735  2.0260  0.5693  2.5953
Gold Sun” apricot —0.2972 —0.1808 —0.4778 6 354 1.6055  0.4665  2.0721  1.7926  0.5021 22947
and ‘Lingwu’  (R?=0.6512**) (R?=0.7433**)  (R?=0.6904"*) 7 48.3  2.3453  0.6540  2.9993  2.6530  0.7498  3.4028
long jujube 8 32.3 1.6282 0. 4286 2. 0568 1. 5858 0. 4426 2.0284
L MERNEHA * HETRDE, 9 27.0 1.0932  0.6640  1.4257  1.2323  0.3408  1.5731
Note: * * means significant difference, 10 49.0 19640  0.5020  2.4661  2.6997  0.7632  3.4629
N N —]
2.3 2 FhEMM B GRS B ST S | E 5 R R5 2HHERMKE SPADERHEESEN
3 s
HEH K SESmE
LIRS 5 MEIF45HE 10 MR SPAD HCA _E Table 5  Actually measured and predicated value of SPAD and
N N AL N chlorophyll of leaves of two fruit trees
WEE AR, THE B R R S 'O ENME, 50960
VY A L 1) N N A « SEH{E Actually measured Y Predicted value
P R A RS AT GO R, < K 2 - -
113 =9y |/ » 57 r?‘
MR R EEEM B AR 2 FP R R R S2IE S BH L oaD se gy SRR oL B0
a 3 a R
N —~ Varieties Total Total
UHJJ {Eﬁ:}%“lj&% 3~ °© No. Chlorophyll Chlorophyll zﬁ : 1 Chlorophyll Chlorophyll ghlﬁ : 1
lorophy] chlorophy!
é“© P =N IS N
P B2 I e -4 6 8 B O S (8 5 0 (8 . ol o
T RAEAE 2 MEA t KBS IT o (E 6., HFE 1 27.8 1.1558 0.3234 14791 10872  0.3142  1.4015
2 36.8 2.1990 0.5962  2.7952  1.5354  0.4744  2.0099
« ” b4 4 ™M 4
6 AT, @ KB A T AP AR R a PHARER BB AR wpgr 3 425 24015 07812 31827 18193 0.5759  2.3952
A B 3557 ) N >, A\ Y >
SESLMES WNERNS TR ¢ ERKR R 11516, g 4 394 23028 05074 29002 16649 0.5207 21856
5 389 2.4160 0.6575 3.0735 1.6400  0.5118  2.1518
— e “Li )
1. 244,1. 1859, df=9, P {HKU A 0. 2792.0. 2449,0. 266, . B 6 354 1.6055 0.4665 2.0721  1.4657  0.4495  1.9152
HIRTF 0. 05, PEBH“4 A FH”AF i A (4 S8 5 75 048 1) 0P8 7 483 2.3453 0.6540 29993 2.1081  0.6791  2.7873
jujube
N 8 32.3 1.6282 0.4286  2.0568 1.3113  0.3943  1.7057
N 5] | Nl It % Al 4 0
22 57 AN do. 5 AT M IR 9 O R B I 4 A 4 9 27,0 1.0932 0.6649  1.4257 1.0474  0.3000 1.3474
8. 10 49.0 1.9640 0.5020  2.4661  2.1430  0.6916  2.8346
1 356 1.1129 0.3474  1.4603  1.4757 0.4531  1.9288
3 “ » SPAD ¢ =i
& EAMEH ERMER SR 2 29.7 0.8790 0.2052 1.0842 1.1819  0.3481  1.5299
TE S mE apg 3 BLO 08935 0.2754 L1689 12466 0.3712 L6178
. 4 247 0.7705 0.2205 0.9910  0.9329  0.2591  1.1919
Table 3 Actually measured and predicated value of SPAD and (a3
) . g 5 31 LO191 0.8850 28041 16002 0.4976  2.0978
chlorophyll of leaves of *Gold Sun” apricot C 6 238 0417 01197 0534 0.888 0.2430 11311
S Actually measured T {E Predicted value S“_“ 7 20.1 0.5113 0.1156  0.6269  0.7038  0.1772  0.8810
5 value/mg + g~ 1FW /mg » g~1FW apricot g 191 0.5159  0.1155 0.6314  0.6540  0.1504  0.8134
¥
B B 9 39.7 1.8566 0.8965 2.7532  1.6799  0.5261  2.2059
SPAD
i R MERED o g TRRa MERD o 10 337 16769 0.6111 22881 13811  0.4193  1.8003
No. Chlorophyll Chlorophyll Horonhyll Chlorophyll Chlorophyll Horonhyll
chloroy chloro 73 ”» =1 oy
a b phy phy F6 “@RMAHFEHAFHEFERSENZNES
content content
1 35.6 11120  0.3474  1.4603  1.1821  0.4001  1.5858 TM{E R b 8
2 29.7  0.8790 0. 2052 1. 0842 0. 9432 0. 2998 1. 2459 Table 6 Comparative of SPAD and actually measured and predicted
3 3L0 0.8935  0.2754  1.1689  0.9958  0.3219  1.3208 value of chlorophyll of leaves of*Gold Sun’ apricot
4 247 0.7705  0.2205  0.9910  0.7407  0.2148  0.9579 T Ta— - m >
5 381 19191  0.8850  2.8041  1.2834  0.4426  1.7298 EEa
6 23.8 04197  0.1197  0.5394  0.7042  0.1995  0.9061 . 0.3253  0.1029  0.9034  1.1516 9 0.2792
Chlorophyll a
7 2.1 05113  0.1156  0.6269  0.5544  0.1366  0.6930 R b
8 19.1 0.5159  0.1155  0.6314  0.5139  0.1196  0.6354 Chlorophyll b 0-2083  0.0659 0.8683 1.2440 9 0.2449
9 39.7 1.8566  0.8965  2.7532  1.3482  0.4698  1.8219 B
"HERAR 0.5266 0.1665 0.8957  1.1859 9 0. 2660
10 337 16769  0.6111  2.2881 1.1052  0.3678  1.4763 Total chlorophyll content
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X R F 4 R 5 B i SEE 5 T AE
HEAT RS EAE 2 A STt GR Dl
7 AL RN B AR R a AR R bOB AR R
SRSENE 5 BOAE A G 5 ¢ (AR 0.337,
0.1524.,0. 4408, df = 9, P {H 4K ¥k 2}y 0.7329, 0. 6887,
0. 725 ¥R T 0. 05, KB “ R B KA F i1 SLME 5 T
W 102 5 5 2

®7T “RRKEHAHEEQIENINES

TUmME #Y b Bt

Table 7 Comparative of SPAD and actually measured and predicted

value of chlorophyll of leaves of Lingwu’jujube

Std Dew Std Error r t df P
4R a
0.3370  0.1066 0.7791 0. 3521 9 0. 7329
Chlorophyll a
- b
% 0.1542  0.0488 0.3995 0.4138 9 0. 6887
Chlorophyll b
SRR

0.4408 0.1394 0.7711 0. 3630 9 0. 7250
Total chlorophyll content

Xof 2 FpSRAR I A 2R S B SEDMEL S O (E
TS EE 2 MREA t R A ST T (R 8). HK 8
AR, 2 FORA R B R a b B R S REIE S
PO E B9 G0 K B ¢ fEAR UK 1. 2568, 1. 4024, 1. 2925,
df=19, P {BEA&K Yy 0. 2241.0. 1769,0. 2117, ¥ KF 0. 05,1581
2 PSRRI O SEIHE 5 TME R 2 58 2, IO R B
AT AT G R A R BRI AR R A% 5 B

®8 2HMEAMHAMHEESENINES

B AR LB
Table 8 Comparative of SPAD and actually measured and predicted

value of chlorophyll of leaves of two fruit trees

Std Dew Std Error r t df P

UR5F 3

TR 2 0.3737 0.0863 0.8802 1.2568 19 0. 2241
Chlorophyll a

b

nHaRR 0.1751  0.0391 0.7275 1.4024 19 0.1769
Chlorophyll b
SRR

0.4958 0.1109 0.8766  1.2925 19 0. 2117
Total chlorophyll content
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Relationship Between SPAD Value and Chlorophyll Content in Leaves of Two Fruit Tree Species

PAN Jing' ,CAO Bing' ,WAN Zhong-wu’
(1. College of Agriculture,Ningxia University, Yinchuan, Ningxia 750021 ;2. Baishawo Forest Farm in Lingwu, Lingwu, Ningxia 751400)

Abstract:In order to study the relationship between SPAD readings and chlorophyll content in leaves of apricot and

jujube, chlorophyll content of ¢Golden Sun’ apricot and °Lingwu’ long jujube was measured by means of

spectrophotometer and chlorophyll meter SPAD-502 respectively,then the correlation between SPAD readings chlorophyll

contents were analyzed. The results showed that correlation between SPAD readings and chlorophyll content in leaves of

‘Golden Sun’ apricot and ‘Lingwu’ long jujube were significant at 0. 01 level respectively,the ‘Golden Sun’ apricot

regression equation was y= 0. 0576SPAD—0. 4648 (R =0. 849" * ) ,and the ‘Lingwu’ long jujube regression equation
was y=0. 0859SPAD—0. 7461(R?*=0. 8923* * ). There was no significant difference between the dates and forecast data

of leaves of ‘Golden Sun’ apricot and ‘Lingwu’ long jujube. So the regression equation could be used to forecast

chlorophyll content of ‘Golden Sun’ apricot and ‘Lingwu’ long jujube by SPAD reading.

Key words: fruit trees;SPAD value;chlorophyll content;correlation;regression equation
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