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Changes of Chlorophyll Content in Jujube Leaves in Gansu Yellow River Irrigation Area
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(Forest Research Institute s Academy of Forestry Science ,Lanzhou,Gansu 730020 ,China)

Abstract: To study the regularity of chlorophyll content in jujube leaves, 23 jujube varieties in the irrigation
area along the Yellow River in Gansu were tested with spectrophotometric method, the changes of chloro-
phyll content in leaves at different growth stages of jujube were determined,including chlorophyll a,b,a-+
b and a/b. The results showed that in the whole jujube growth period,the contents of chlorophyll a,b and
a+b of different varieties increased gradually from the leaf stage (May 10™) to the late maturing period
(October 9™),but a/b reduced slowly. The annual average contents of chlorophyll a,b and a-+b in the leav-
es of 23 jujube varieties were about from 3. 336 mg » dm ? to 4. 986 mg » dm ?,from 0. 798 mg *+ dm * to
1.506 mg « dm ?,and from 4. 134 mg * dm ’ to 6. 489 mg « dm ?,respectively,and the ratio of a/b was a-
bout from 3. 306 to 4. 192. In all the tested varieties, the chlorophyll contents of Mifengguanzao and Jinzan
were higher,while the chlorophyll contents of Xinzhengzaohongzao and Xiaolizao were lower. The results
of variance analysis showed that the chlorophyll contents of different jujube cultivars were influenced by
the genetic characteristics of different varieties. There were significant differences in chlorophyll a,b,a+b
and a/b ratios at different growth stages (P<C0.05).
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Table 1 Changes of chlorophyll a contents in leaves of different jujube varieties(mg * dm™?,mean+SD,n=23)

i 5H10H 6H12H 7TH10H SH 14 H 9H 10 H 10HA9H SEHE
PR 2.71940.010j 2.861+0.006p 3.37840.010p 3.53740.008r 3.76740. 009k 3.75640.007r 3.33640.0070
INBLA 2.54940.005n 3.377+0.005i 3.669+0. 014k 3.72240.008p 3.33040. 0041 4,01640.006p 3. 44440, 003n
FLJRF IR g 7 2.72340.008; 3.05540.012n 3.58640.0131 4.28340.008ik  5.33440.007cdef  4.969+0.004i 3.99240.003i
R 2.64940.010k 2.79240.006q 3.65140.007k 4,40540.006i 4,84840.007hi 4,24640.005n 3.76540.003k
B 3.077+0.008f 3.7224+0.010e¢ 4,044+0.013g 4.655+0.009g 5.53040.007bc  6.265+0.012a 4.54940.007¢
R 2.29440.0080 3.30940. 006k 4,33040.008d 4,503+0.007h 5.22740.007defg  4.40740.0061 4,01240.003i
SHKRE 2.57940.008lm  2.94140.0050 3.45740.0110 4,189+0. 0061 5.07140.007fgh  5.78740.008e 4,00440.007i
Ly e 2.63840. 005k 2.756+0.019r 3.49140.011n 3.71040. 008p 4,01140.011jk 4,75940.005; 3.56140.002m
BHE 2.55840.010mn  3.346740.006] 3.53940.010m £,10240.007m  3.76840.008k 1. 7800, 009 3.68240.0021
A R 2.60040. 0051 3.124+0.008m  3.898+0.010i 4,69740.010f 5.37940.007bede  5.59140.009g  4.21540.006f
e 2.63040. 006k 2.644+0.004s 3.56940.007lm  4.268+0.006k 4,82240. 417hi 4,31140.006m  3.70740. 0691
EiE4S 2.906+0.010h 3.525+0.005h 4,033+0.012¢ 3.73140.005p 5.464740.006bed  6.17640.006b 4.306+0.003¢
Bk s 3.085+0. 008f 3.629+0.006g 4,319+0.012d 3.81240.0120 4,803+0.010hi 4,30340.007m  3,99240.008i
N H B 3.480+0.008¢ 3.533+0.008h 4.116+0. 008f 4,730+0.007e 5.47340.010bed  5.62340.008f 4,49340.006d
e 2 R 2.99440.007g 4,13740.006b 5.21840.010a 5.62540.005a 5.89740.005a 6.045+0.006¢ 4,986+0.003a
AR 2.58940.0101 3.13140.006m  3.918%0.006hi  3.95940.007n 5.15140.005efg  5.60640.006fg  4.05940.004h
NS 3.15740.005d 3. 388+0. 006i 2.898+0.010q 3.3374+0.010s 1. 8000, 006hi 3.84040.009q 3.570£0.005m
L NS 3.55040. 009b 4.544%0.006a 4.269+0.013¢ 5.54840.006b 5.63440.008b 5.86840.009d 4.90240.008b
T A 2.81040. 005 4.117+0.006b 3.94440.011h 4,294+0. 009 5.028+0.008gh  5.59240.010g  4.298+0.006e
HEE 3.08340.005f 3.21840.0051 2.57740.009r 3.65940.005q 4,60040.007i 5.186240.005h 3.721£0.0041
ELRGES 3.61640.008a 3.661+0.009f 4,462+0.015¢ 4,83140.005d 1. 13540. 006j 1,07640.0070 1.13040.007¢g
KK 3.17640.004d 3.834+0.005d 4,557+0.008b 4,957+0.009¢ 6.13740.005a 4,67340.006k  4.55640.003c¢
KHE 3.13440.005e 4,01140.005¢ 3.77540.013j 3.64140.007q 4,73540.005i 3.74140.011r 3.8390. 006
-4 2.896+0.003f 3.42040.002¢ 3.856+0.006d 4.269+0.004c 4,91140.015b 4,94040.005a 4,049
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Table 2 Changes of chlorophyll b contents in leaves of different jujube varieties(mg « dm ™2 ,mean®SD,n=3)

i A 5H10H 674 12H TH10H SHI4H 9H10H 10H9H FHE
BB R R 0.668+0.0031 0.66640.001q 0.75540.002q 0.82040. 002t 0.91540. 002 0.96140.002u 0.79840.002p
INBLR 0.564+0.001p 0.70340.001n 0.97940. 0041 0.94040.002r 0.97440.001ij 1.015+0. 002t 0.86340.0010
AL JRF R A A 0.687+0. 002k 0.802+0.003; 0.886+0.003n 1.182£0. 002h 1.511£0. 002¢ 1.37340.001m  1.07440.001i
HiE R 0.628+0.002n 0.55040.001s 1.025+0. 002k 1.15040. 002 1.2494+0.002f 1.1404£0.001r 0.957+0.0011
BK 0.71440.002i 0.84540.002h 1.029+0. 003k 1.194+0.002g 1.45940.002¢d  1.91940.004c 1.193+0. 002¢
RPA 0.45940.002r 0.79440.001k 1.086£0.002i 1.135240. 002 1.34740.002¢ 1.15140.002q 0.99640. 001k
SHKRE 0.70140.002j 0.62140.001r 0.82840.003p 1.107£0. 001k 1.35740.002¢ 1. 75840. 002¢ 1.0620.002i
BT 0.6604+0.00lm  0.69340.0050 0.89340.003n 1.008+0. 002p 1.020+0.003hi  1.18440.001p 0.91040.001n
S 0.53740.002q 0.74240.001m  0.874+0.0020 1.0160. 0020 1.07040. 002h 1.380+0. 0031 0.93740.000m
Ty g4 i 7 0.541+0.001q 0.750+0. 0021 1.106=40. 003h 1.21320.003f 1.511£0. 002¢ 1.556 0. 003i 1.11340. 002g
1% 0.6670.0021 0.661+0.001q 0.946+0,002m 1.191£0.002g 1.37240.119¢ 1.39640. 002k 1. 03940. 020]
Tk 45 0.71540.002i 0.84640.001h 1.060+0. 003j 1.090+0. 0021 1.53440. 002¢ 1.781+0. 002d 1.171+0.001d
TE3 S 0.72240.002h 0.88040.002e 1.31540. 004d 1.044-0.003n 1.41240.003de  1.21740.0020 1.098+0. 002h
N H 0.81240.002¢ 0.84140.002h 1.12040. 002g 1.27140. 002¢ 1.48740.003¢ 1.641+0.002g 1.19540.001c¢
14 5 E R 0.73440.002¢g 1.178+0.002b 1.576+0. 003a 1.53540.001b 1.913+0. 002a 2.07940.002a 1.503+0.001a
& Bk 0.60940. 0020 0.69540.0010 1.028+0. 002k 1.106+0. 002k 1.406+0.001de  1.67740.002f 1.087+0.001h
oFH 0.81740.001c 0.81240.001i 0.82840.003p 0.98340.003q 1.395+0.002de  1.14140.003r 0.99640. 002k
TR 0.953+0.002a 1.328+0.002a 1.32540. 004c 1.62940.002a 1.82040. 003b 1.97940.003b 1.50640. 002a
T 0.78840.001e 0.99840.002¢ 1.0930. 003i 1.062-0.002m 1.331£0. 002¢ 1.610£0.003h 1.14740. 002¢
R R 0.75140.001f 0.67840.001p 0.62540.002r 0.90540.001s 1.176+0. 002¢ 1. 415+0.001j 0.92540.001m
R 0.85240.002b 0.85640.002g 1. 21440, 004e 1.372+0.001d 1.2600. 002f 1.212+0. 0020 1.128+0. 0021
£ 0.798+0.001d 0.98440.001d 1.335+0.002b 1.458+0.003¢ 1.80740.001b 1.310+0.002n 1.282+0.001b
PR 0.703+0.001j 0.869+0.001f 1.165+0. 004f 1.04140.002n 1.38440.001de  1.101£0.003s 1.04440. 002;
M 0.69940.001f 0.81740.000e 1.047+0. 002d 1.150+0.001¢ 1.379+0. 004b 1.435+0.001a 1.088

~1.506 mg « dm 2 [a] , J v, e e ol AT A1 B K
AP IEERER b i IR B A LD RN R A
R b EaEAR A R A R b
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2.3 AEmMEMABEEHHIHEZRAE (a
+b) T
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A H BRI A A S i P R S =T
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B RAK R 45 R 35 ORIEIR I B A
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P (3 3) G5 R WoR 7R [ — 4 B W, R[] R
M2 2K B Ca+ b)) (] Y 47 78 W 35 00 i R 8] 22 = (P
<0.05) ;23 SR 5L RD I A4 MR (a b)Y
AESEH A it R 4. 134 ~6. 489 mg » dm %, Hor, 4
B AR R R 2 R R A (at b)) e s B RS
RN it 4 R S (a+b) Fefik . A it
TR S Fb A R (a b b) AR BRI S i
A 5.136 mg » dm™ 2,
2.4 AEASMEMABEETHHTRFHEE a/b Lt
EHEWL

M2 4 LA R[] Bl 2RO 8] A 5 T
LRFE a/b A[EL, R (5 10 H) FI) 4 i 24 1
(10 H 9 H) & itk R a/b R BLEE T FF AR
bt  ARAET B E a/b 1B E 2 X
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Table 3 Changes of chlorophyll (a-+b) contents in leaves of different jujube varieties(mg * dm™?,mean®=SD,n=3)

i i 5H10H 6 H12H TH10H S8HI14H 9H 10H 10H9H FH{E
R 4T A 3.388+0.0131 3.52740. 0080 4.1334+0.012q 4.35740.010s 4.6824+0.011k 1. 71710, 008v 4.13440.009q
INEL A 3.1134+0.006m 4.08040.007j 4.648+0.0181 4.6624+0.010q 4.30440.0051 5.031=0.008s 4.30640.004p
FLRF R i 2 3.41040. 0101 3.85740. 0151 4.4734+0.017n 5.46540. 0111 6. 84440, 009cd 6.34210.005) 5.06540. 003ij
Hiprk 3.27740.013j 3.34240.007q 4.67540.0091 5.55540.008h 6.09740.009g 5.38510.007q 4.72240.0041
K 3.79040.010f 4.56740.013f 5.07240.017hi 5.85040.011f 6.98940.009¢ 8.184+0.015a 5.74240.009d
NV 2.7534+0.009n 4.10340.008j 5.4164+0.011f 5.638+0.009g 6. 57440, 008de 5.558+0. 0080 5.00740.004j
R NS 3.28040.010j 3.56240.006n 4.285+0.014p 5.296+0.007k 6.42740. 008eflg 7.545+0.011e 5.06640. 008ij
e £ 3.29840.006j 3. 45040, 024p 4.38440.0140 4.7184+0.010p 5.03140. 014j 5.9431+0.006m 4.47140.0030
AHE 3.0964+0.012m 4.08840.008) 4.4134+0.0120 5.11840. 0081 4,83840.010jk 6.160+0.012k 4.61940.002mn
Ih AR e 3.14240.0061 3.87440. 010kl 5.00540. 012] 5.91040.013e 6. 89040, 009cd 7.147+0.012h 5.32840.008f
fik 1 3.296+0. 008j 3.30540.005r 4.5154+0.009m 5.45940, 0071 6.19440.536g 5.707+0.008n 4.74640.0891
HEL5 3.6224+0.012h 4.37140.007h 5.09340.015h 4.82240.0070 6.99940.007c 7.957£0.007¢ 5.47740.003e
H®3 5 3.80740.010f 4.5094+0.008g 5.63440.016d 4.85640.015n 6.21540.013fg 5.51940.009p 5.09040. 011hi
N A fif 4.29140.010¢ 4.37440.010h 5.23640.011g 6.00240,009d 6.96040.013c 7.264+0.011f 5.68840.007d
e B A 3.72840.008g 5.31540.008b 6.79440.013a 7.160+0.007a 7.81040.007a 8.12440.008b 6.48940.004a
N5 R 3.199+0.013k 3.82640.008m  4.94540.008k 5.065+0.009m  6.557+£0.006def  7.283+0.007f 5.14640.005h
4N 3.97440.006d 1. 20040, 008i 3.7264+0.012r 4.32040.013t 6.19540.008g 4.9810.012t 4.566+0.007n
AR 4.503%+0.011a 5.87240.008a 5.59440.017e 7.17740.008a 7.45340.011b 7.847+0.012d 6.40840.010b
TR 3.59840.007h 5.11540. 008¢ 5.03840. 014ij 5.356%0.011j 6.36040.010efg  7.20340.013g 5.44540.007¢
HE K 3.83440.006e 3.89540. 006k 3.20240.011s 4.56440.006r 5.77740.008h 6.601=0.0061 4.64640.005m
LIRS 4.468+0.010b 1.51740.011g 5.676%0.018¢ 6.20340.006¢ 5.39540. 008i 5.287x0.009r 5.25840.009g
KA 3.97440.005d 4.81840.007e 5.8924+0.011b 6.416+0.012b 7.94440.006a 5.98340. 0081 5.83840.003¢c
S 3.836+0.006e 4.880+0.007d 4.94040.017k 4.68240.009q 6.11940.006g 4.84210.014u 4.883+0.007k
T E 3.59540. 0041 4.23740.003e 4.90440.008d 5.42040.006¢ 6.28940.019b 6.374+0.006a 5.136

2.5 AEmMEMHTRFHEEEFHAIENREER
Xof AN () AR it Ao I 2R AR S 5 B O 254
Braf R 1~38 3. 22004 R R K A 24
RIS ab K (atb) AR 24 5 ) ) 7
TE I 3 ) AP ] 22 55 (P<C0. 05) . FIr g At 3l A Aa) 8,
Pt F b4t ab Kb (atb) B4R SOF 35 & gy
K 4. 049, 1. 088 mg + dm * Ml 5. 136 mg
dm™, M1 AT 23 A BEAR) i ffr i it ¢
% a.b LGt IE R SENES . BiE
AR N N U N2 e SN R S B [ SR < S V)
A EAL IR R ARA A IO LT R A
3T G LR R ab KA (atb) AR IR I
e AH I T4 B 2 8 i PO RS L 2D A AN A
AR s AT TR R fh o4 | 5 428 i AT L A A 4
5N i IR AT AT R ORAT | e AT X B i
4R a b K (atb)  WAR R T 28 T

AP RT3 i, S v R DR A R e R R 1

Xof AN [ ARG S Ry 2 3R a/b AR Y HUAE 9 T
MR IR 4, 455 BoR A [R5 R gt
F a/b WA Lo A 0] 359 7 76 B 25 0 S R ) 25 5= (P
<C0.05), M1 A H o AR A SRl a/b (1 i i i)
2 RAE G LR a b K (atb) [ i A ]
A A MR ab R AR (a b B
sl a/b L ERAK MR 4R a b KA (at
DY FAR I STl a/b AR5 e o 06 B R AR R A
% 2R AR S (E R KL A 29 R 6. 489 mg -
dm ?fl1 6. 408 mg « dm ™ *, W AF 4 & a/b AU
B /IS A3 249 g 3. 426 F1 3. 306, AH 2 57 HS B 41 A
F/NRLUAC I 23 20 8 1 AR S (B B /DN 43 I 2 4. 134
mg « dm ?f1 4. 306 mg « dm~*, M4 %K a/b W) 4F
YIHAE AR 925 4. 192 F1 4. 061, HoAh 5 Fif
A FHE L, X5 AR g R A AR
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4 AEARWMEMARETHMHFMHEE a/b LENZWL (meant SD,n=3)
Table 4 Change of chlorophyll a/b in leaves of different jujube varieties (mean®SD,n=23)

il o 5710 H 6H12H THI10H SHI4H 9H10H 10H9H FHfE
BT R 4,06240.0061 4.290+0. 004f 4.461+0.010a 4.316+0.004a 4.109+0. 006a 3.91240.003¢ 4.19240.004a
INBLTE 4,51140.007d 4.799+0. 004b 3.7460.000hij  3.94140.020c¢ 3.418+0.003j 3.953+0.003b 4.061+0.004d
AL T R s 3.96840.006n 3.80840. 003; 4,08140.035cd  3.618+0.004j 3.52240.009h 3.618£0.002g 3.7694£0. 006j
FIRES 4.22940.006h 5.08640.005a 3.57040.007Im  3.83240.002f 3.88140.002¢ 3.731£0.005¢ 4.05540.003d
BH 4.30640. 0061 4.40440.003e 3.94240.011fg  3.894+0.005d 3.75440.036de  3.26240.003q 3.92740.009e
RRH 5.00540.010a 4,.16340.003g 3.99040.003ef  3.95040.017c 3.87740.002¢ 3.825+0.005d 4,13540.002b
SHRE 3.67140.005r 4.734+0.004b 4.150+0.023b 3.783+0.002g 3.740£0. 002¢ 3.29040.001p 3.89540.004g
RIEE 3.99140. 006m 3.98040.003h 3.90940.000g 3.678+0.003i 3.926+0.005b 4.020£0.002a 3.91740. 001ef
AHE 4. 76840.008¢ 4,51440.003d 4,03940.008de  4.035+0.003b 3.518+0.002h 3.4600. 004k 4.056+0.001d
A IR 4.81240.008b 4,04540.122h 3.52640.003m  3.870%0.002¢ 3.55540.003g 3.587+0.007h 3.899+0.021fg
LTS 3.938+0. 0060 3.9824+0.014h  3.7734+0.000hi  3.58040.002k 3.51040.003h 3.089+0.002r 3.64540. 0031
Wik 45 4.06840. 006kl 1. 16440.005g 3.70940.097ifk  3.424+0.002n 3.556+0.005g 3.469+0. 001k 3.73240.018k
TE3 S 4,26940.006g 4,12840.003g 3.28540.0000p  3.657+0.005i 3.401+0.002j 3.535+0.002j 3.712+0. 002k
N H 4.293+0. 005f 4.193+0.006g 3.671+0. 006k 3.733+0.013h 3.677+0.005f 3.42840.0021 3.83240.000i
e 5 A 4.08240. 005j 3.50940. 002k 3.31140. 0000 3.661£0.003i 3.081£0.0011 2.911£0. 003t 3.42640.001n
V73S 4.25040.000g 4,49840.007d 3.79840.014h 3.579+0. 002k 3.666+0.002f 3.338+0. 0040 3.855+0.003h
oFH 3.87240.005p 4,14140.029g 3.507+0.008m  3.38940.0050 3.438+0.002i 3.354+0.0110 3.617+0.009m
TR 3.728+0.004q 3.423+0.0021 3.231£0.008p 3.403+0.0030 3.0940. 0031 2.95740.007s 3.306+0. 0030
Ry 3.55940.005s 4.12940.005g 3.604+0,0031 4.0344+0.010b 3.77240.004d 3.45940, 014k 3.75940. 005)
R 4.11240. 0051 4.74340.004b 1.12740.006bc  4.04040.003b 3.914£0.002b 3.664+0.002f 1.100£0. 001c
H R 4,25140.005g 4.280+0.003 3.679+0.003jk  3.51940.0021 3.283+0. 002k 3.370+0.006n 3.730+0. 003k
£ 3.96740.015n 3.891+0. 005i 3.41540.003n 3.392+0.0070 3.398+0.001j 3.566+0, 0021 3.605+0.003m
S 4,45540. 004e 4.61840.003c 3.24440.0030p  3.496%0.002m 3. 41940, 004ij 3.38840.009m  3.77020.002j
- H 4.18140.000b 4.24040.007a 3.72940.009c¢ 3.73140.003c¢ 3.587+0.003d 3.4860.003¢ 3.826
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Changes of chlorophyll annual average content among jujube varieties
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B E T, SRE MY AR AE AN EE
W28 R a/b #IE AL T TR 4R a/b IWIE T
AL R R HE ) — N ER T A B R A I Y —
A H RS S AR AR T I BB — i 2B BARR A L A7 R
AR M AN B R AR A R DOE

Mag R E A AR [E ST — e BT
ZIEE AR B A AR R AR TE Y
WA AR S8 B /N 22 A0 AN [] I S0 I 4 X 3
P tER R ES, FEEEHABNFE . AR
5 225 Br i R WoR AR RN [E A B A [R] 2R 5
FhE) 48 2 a b, dE (a+b) M a/b [HITETE B F
) s il E] 22 S (P<<0. 05) » 2 B K [a] A 5 ol fig 1
SRR T MR RRE R R R K . s
TR SR TR R 2R 2R a/b (H R 12 5 1
ARG EEE a b A& (atb) [ 5 R E] 22 5
PEAS AL A S 4 R & R B S AP a/b (H
% A B2 38 5 B AR A i o/ b (E A8

BT BT A R SR SRR alb M s
i (a+b) A2 & &40 o 3. 336 ~ 4. 986,
0.798~1.506 mg * dm * F 4. 134 ~6. 489 mg *
dm ™, FFERE a.b A4 G (a+b) 4 BOF
P& 4N 4. 049.1. 088 mg + dm * Fl15. 136
mg « dm . 23 AR A F R AESEER a/b AR
LN 3.306~4. 192, B B4R (L R 3. 826,

IRARIKEF S it i 3R A v A
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RO RAERE 3 <A REBHESS
F<TRARATIRACTH BR A <N, E AR
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