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HWE. DARRLY, FSHRY FHOS FAELEMARM, METERBEPLERBTAHORS, BRALEHR
FOHREHRTARKRFARESR., FOMNTERAERFERES AU MER. 2249, O3 ARBE
R RAGTHRGRESH. vtER, Ko A MR Ef o 2 G TERA, B3 AHBHZILALAFAKR
FDHIRAE A YFH, FCH, BRALE. mELARBAABYABRERKR, % 3.18 mmol/m* «s. @ FvH
TR REAENP,.Ca, MOW R B S HRA TG, EALALTREZ TLERM, AP ERHTAN,
P.Ca,Mg ¥ R > # > M A 2.45%,0.11%,6.54%,0.40%; Y FHAH kK h % E T % (Fe,Mn,Zn.Cu,B) #
REN>HZTHSH, AP Mn,.CoRESHAATHIAREFT S TLERE. 2 Fe.Zn. B R T H A TR R FK
THERRE. QY FHAACHUREEF, LRRAEPFRBREARTARRLE, AP ACHERREZLAAE
KB 11248 YFEBTEREB LG R ET 5 4% (10.33%). Ve A T (0.618 mg/g). T RBEWH R F 5 #
(3.81%), BBRIL(16.78%), #5BRIL (13.5400) A R E &5 T A ML, M TiH LR, #HE, REFEBEYR TS
HEFARAAGTFEL @ ThM, ERBPAGEKRE. TR THRAZTH., LEH®, ERLETHR TS K
HRERFRAAZY R, AP ERRPERRGSLORELETERAB SO R EZSHK. Ve B, EBGRE S
o, BBk, MERRL 2 EAR K.

X B WA RuA; WY RASHN; BAALE; RERRA

FESES: S666.3 XHktRERG: A XEHS: 1673 -9868(2017)07 —0036 — 08

B 55 SR AR SR A A R P R H B, &5 8 B AR SR PR DA BB K, B R AR R BB B 9T 7
s PRGN ITTE A RS TR S A KR B 28 () — B R . © A TSRS AN R AT
50 Y 5L P 0 0 B A L G R Bt i A AR L DT R e SR S SR L DR A BT R R
Jr RS A BT 7 A SE 0, X T SRR R T R R R AR I B F Sk B R i DR 41 v SR S BRI R L Y
SRR 1 28 5% R s HR R B L

W (Citrus grandis var. Zonganyou)%@}”%‘rfcﬁi%:{ﬂﬁ}iﬁ?ﬂi%*)ﬁﬂfzﬁh JESE 4 IR K E
FAMRVE LG ARAE 2 MR RIS k2 —. e Zefh 1 AT A s 2, ki R, AARAE K
WL S P REAR A 9 FAR SR OE . DG IROR B X ™ 8 5 5 B2 e ok DR, e i 2 Al G I3 v RS
T T LA e 2 Al A 7 e i o R R AR T TR X AR L AL R SRR B R T Y SR
TR BEAR IR R B3 7R S P i 5 5 BT WFSE I & B, R R A A A B A B R R B R

O WHHEB. 2016-11-25
HAWH . b S EERH ST RIUE (2014BAD16B0102).
TEF A 2R T€A993 ), L, SN A, BUEasT A, 2GR 5 A 3.
WAFES . Wim, RIPFGR A,
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15T, (A O A T IR T i SR o A B RO A AR B T SRR AE WF AT R P 5
WA B, AR LR EAIR Y IR IFOIE R H R SKIE 3 FRIE Y8 I 805 45 REBUE S BT 5E0
G M E AN RIS T 22 il 0985 97 BORT 25 B B9 8 /K 28 . R D0 &K 0 i i 0 B, el oo 3R A iR O R
JEA FEPE ISR S BT, JFHEAT E IR A5 R AR PR B0 4% 95 A A5 2R S BB AR DG A LU RE R 4
TET 3t S e g 2 A B G BT RNE . I S i A A 7 o v R TR 7 12 B R SR

1 #5577
1.1 RIE s

VLS AEA T Bl i, T 2015 — 2016 4R A8 T2 17 i 4% X AR T B K F A i ATl 46, Y il (106°76'E,
30°50" N {5 22 B0 H 7 g b X 3 R 2 WO A AR AR . IE 3 vh 8. F 2010 4R 85 3R 3 MR, 2050 Y FIE . RO
FE VL R H AR B ST . AR 4F 8 W T e b AT B R 4k 40 TR, 2014 4F 10 A F il — F #3530 59 3 FhE b 18 B
WA, Toh R E H B T Rl 4 10 BRAE IR0 A kL.
1.2 REHE
1.2.1 Réenx

RIHEABRAWE, TR EF 9. 00~11: 00 #47. R LCPRO+ GG 1E FHIN & ACI 22 . ) 22 B A .
TEIBCY AR A R R B SR RO A5 AR R TR A 3 Font, B3I E 15 b, SR 3 . ME R EBOL G bn
G EOCG H R ZEBHE A JALFEE . MR CO, R EE LA K K 43 R HIRCR OR 43 R I 803 =0t 6 5/ 25
i A
1.2.2 »tARE, &LBEMNZ

7 A ), R SR AR R AN A AR B S AL 4 . B 1.5~2.0 m Ab, R 30 K H—
FOCHAER RS 3 7 M) By B e o, K I A AR 2 i e NSRS B, ST R A VK&, 24 h N
o] S S AL B S IR S O TR AT VR RS T AR AL B I ARAROK sh kg, BRREETE . BT
KAV-Fp v 7 8 Ak o) o ARJE B 85 °C AR b 248 BT R T BT G o) » IR IF 5 K i
CEroK o = i 7 6 o — i 7 1 ) AT B A L (P B B =t R T BT+ 1 000/ I 5 T .
M TR SR B, ORAF CE A5 H.
1.2.3 sthAEHRTLEMNZ

MR E SR ENIE S IG5 L R M AR EENITED N BIE - R B E AL S i
SE RGO k. Pl . R AARER BT (. £t E K. Ca,Mg,Fe,Mn,Zn,Cu B . #°RH
JE M. BRI E - SR TR AL — I L R 1k
1.2.4 R &z

TSN . 7 R AR R A A AN AR R AL 4 AN, M L 5~2. 0 m &b, KR 1 AR
S, WA 3 WRE L. WIS PR TS I RS A L T, P T S S P A B A T
AR Y . AT E R . Voo S I8 5O S5 6 A 4% [ AR i GB8210-87 Jy il gAML BTl 22 . FH
TRV B R B s SRR EE | RS AR AR R R E , TR RIBHR B =R S R R ek A R
SEEERE R R Y AT BB Lo a % .0 x GEEZSE 7, BITERAREHRERR 4 DAFE AL, HHA
FEHEiA CR-10 254 g
1.3 HIEZEEMIH

HH Excel #F1750d5 831, ] SPSS Statistics 17. 0 BAFHEATGETT M . 25 5 50 3 P 4G 56 RAH O 1 43 #r

2 HRE5HMHh

2.1 3 MR ARE B LB KL SR
i 1 AT, 3 iR B W A LR i T AR 3 B O SR A T A R AL, T B E SR A
A9 s B L s . O 437,69 mg/g. Y TR EFRERZ. 3 FIRIE fK 23 R IR L oA R A o



% 7 4 R, F. WMETREEHT A ABERARRERRGY R 3

GOR BN . AFMIE B8 FRER TARBLGE 2). th TEERAN 5 £ TREE T KL, WL —dz
L SEREEOL A E AR R T E IR AL, HEot s R MR EV/NIUT R Y 58 TR0, AARE K
e . UL 85 % 28 MR s T R DR R Ko M P AR O S WA ) A I R R A R B R A
B Y PRSI LI K MR RCR B R . R PR E fE B Fe (R0 T AR LB, Y IR MR LB
W B4 78 AR SR BN B SR B T AR T AR B SR RH B s Hevh B8R (B Sk T8 38 3R A I i 2 1 3 R i
Ky 3,18 mmol/m* « s, TROIEEFRER/N, W& J& )G & 1Y 1. 31 A, AFAZE I F K o0 FOE & R E I 2%
SR AE SIS T O S~ S o B W N TR s &30 W Dl 7/ 95 of = AN TR AN N o DS B G SN L e e S8
R E IR TARE, H 3 MRIEM L, WRBVMEK . Y 5B, TR ARELE.

1 3WREABEEMTAHNAKSEE

. W 6 A/ M T B/ MR EKE, TR R L/ - T AR

g S N ‘

g g g (mg+g M mm?
Y FIE HIA 1.2240. 03e 0.5140.01e 0.7240.02d 416.0046. 51b 5137.3£216. 0a
25 Rk 1.5740.03d 0.64+0.01d 0.93+0.01c 411.06=£3. 58b 4543. 1£216. Obc
FFO e 253 1. 6640. 02¢ 0.74%40.01a 0.92%+0.01c 437.697425. 03a 4607. 14+114. 8bc
25 B 1. 9840. 10b 0.7140.01b 1. 2640. 01b 363. 6145. 83¢ 4325. 64-116. Obc
EEIPS =351 1. 7440. 03¢ 0.684+0.01c 1. 4640. 10a 402. 9548. 53b 4119. 6-124. 7c
g5 J A 2.1720. 05a 0. 744-0. 00a 1.4440.01a 355.9244. 13¢ 3491. 44164. 3d

T B RN 58 7R 22 52 B G122 78 L (p<<0. 05).
F2 3WMREARKEMF B SHERER

. - KA FHRR I HEE/ Wb AR/ e CO, WefE/ AT/
= *
(pmol * mmol ™)  (mmol*m ? s ') (umolem *+s ") (pmol * mol™")  (molem *+s ")
Y ¥ HFEH 3.50=+0. 06b 2.88-+0.07b 10. 1140. 37a 284. 0+2. 45a 0.182+0. 003a
Ly 3.2440. 04c 2.93-40. 06b 9.50+0. 28b 280. 642. 50bc 0.17740.002b
JFO =351 3.76=+0. 10a 2.4340.07d 9.03£0. 21c 282.2+1. 24b 0.178=+0. 005b
gE R 3.2940. 09¢ 2.7040. 08¢ 8.8440. 21d 277.5+3. 40d 0.17240. 005¢
ARELE B 2.98+0. 15d 3.18%+0. 24a 8.9420. 24cd 279.043. 51cd 0.17240. 004be
ZERH 2.93£0.07d 2.8340.11b 8.3040. 42¢ 266.4+5. 30¢ 0.15940.004d

e IR /NG FRRR 2R BA G E X (p<0.05).
R3 IHRBARAKEHAFRETENREFERERRENS

" ok N (7 5 & P i K 19 & Ca 1 i & Mg A9 JiT & S 1 i &
D% SE % S % S % D% D%
Y FiE EHIEA 2.4540.21a  0.104+0.00a  0.96+0.02a  5.74=+£0.04a  0.332£0.00a  0.22740.00a
ZEWA: 2.314+0.20a  0.0940.00b  0.73+0.01b  4.92+£0.01b  0.3340.00a  0.2240.00a
PARIVNYIA BIEAL 2.362£0.03a  0.112£0.00a  0.9940.00b  5.3640.08a  0.40=£0.0la  0.2140.00b
ZERLE  2.0440.00b  0.10£0.00b  1.08£0.0la  5.0440.01b  0.3540.00b  0.23240.00a
ARBILIE B3R 2.2440.10a 0.1040.00a  0.7240.02b  6.5440.02a  0.3740.00a  0.26240.01a
ZERLE: 2.0840.20a  0.092£0.00b  0.8140.0la  5.5340.04b  0.3540.00b  0.2420.00b

W BRGS0 F0R 22 5 B Geit 2 38 X (p<<0. 05).
2.2 3FBMEARREMTAFNERTENRESH

iR AR SR WK TR 4315 B0 1 S0 » AR BB AT AR I 38 % 0 R Y 5 i 40 B R AR o, FRATT A B
ZAA e il 3 FIE BRI NLPL K, Zn (9 BT it 40 80R &2 5 Ca 1Y BT 20 800w 55 5 Mg (19 02 & 43 R Fe,
Mn,Cu,B By i b aE . 36 3 flM, KEICE N,P,Ca, Mg ¥R M N5 Fi ki m T 45 B, &AM 5
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M 2.45%,0. 11%,6.54%,0. 40 % s Y FIEFIFLIER @ T HRBRIKIE . (H 3 FlE ) 22 5 A 3. ik 4
AAT, T ICER Mn, Cu BT LRI B R 5 iy B e T45 R4, B Y FIEMARELIEZ TH.0
s BILR M BUE LR I EFHAR T 45 Rk, H 3 FIE AT B oo Bt tb MR BN T . A SRR SLIE |
Y F. L. AR I AMFAGERER, RETRNTE S, 2RIV ERE S TERE, FOEST
H AL FPRIE ; TR Mn, Cu TR L, WoREFREGE T4, B Y FIE M A RIELERZ.
x4 3HREAEEEHFRETENREELRERBEE
Fe lyffiftth/  Mn@fiftth/  CufWE L/ Zn WY E L/ B A BT b/
(mg * kg™ ") (mg -+ kg™ (mg * kg™ ") (mg * kg™ (mg « kg™
Y FIE B 85.8440. 42b 26.93+0. 27a 6.4070.07a 19.02+0. 07b 57.12+0.81a
AR 104.8544.22a  23.82+0.87b 6.1540. 13b 19.5940. 18a 64.460. 70b

o =EiY57 79.0640. 30b 24.244+0. 65a 5.6740.10a 18.9140. 10b 52.284+1.71a
2 Y53 84.07+1.02a 18.7240. 37b 5.2640.09b 19. 78 +0. 20a 52.52+2. 34a
EENE BT BN 97.27-+0. 08b 25.56+0. 30a 6.21+0. 22a 19.2740.13b 65.22+3. 90a

275 Bk 100. 34+0. 67a 25.34=%0.02a 6.16+0. 08a 20.10£0. 18a 77.71£3.18b

I FISURRNG T8 %R 22 5 B G2 3 L (p<<0. 05).
2.3 3JMAEMELZMRIRESHT

R SE AN AL TR B (R 5) . 3 R M R IE R ORI 52 B Lo« (I 22 R AEA G EE X, HIFL
MY FRMET AKRBELE. Hd, Y FEMENRLOERER o x (H(—2.31), HEOHEHR b« H
(61.51) M a % /b * fH(—0.04) i35 & THAMMIE ; HILHR R A2 B Lo« (H (71, 66) 5 K, HLHE0 AR
UL Y FIE AR GO R A TR A R T4 s SR SR, 3 RO R B B T . AR SR TR 4R SR
REUNGFE A LY FIE . ARESLE, O R e 2 ARBLIE MW 1. 12 f5. 3 6 al A,
Y PR E Y A E . Ve B b, S T A 4. BIRR E . BE IR L W s T B3
BT B TG o R . e AUBlE . FERE AL B 22 S A B A S B, HULY FI . 45638 5 MK 6 alJl,
KRIATE BT I A SRR SRR S 5 B 2%, Y IR AUTF O 8 B4

5 3WMRELELHMIRIIIN@mBALER

WY BRI/ kg Y4/ em B2/ em R HEH L a* b * a* /b
Y 1.08+0.05ab  17.0540.64a 14.05%0.73a  1.22+0.11a  71.66+1.5la —2.31%0.29a 61.51+1.29a —0.0420.00a
FolE 1.18+0.02a  17.78+0.12a  14.5340.80a  1.23+0.06a  71.1140.15a —4.1340.31b 58.58+0.19b —0.07+0.01b

EENIPSIA 10540.04b  15.73£0.19b  13.7540.45a  1.1440.02a  70.84%1.72a —3.64+0.58b 57.02+0.52b —0.06+0.01b

W Lo FRRE ORI, o x RAGHRE, b« REOHE. o » Mo« MEKER 127 2128, JoP+127 B E, LR — 128 « WAL RS
s WRERI, +127 b REG, —128 b REA. /b HRARRTIWGE, EE REM 0 400 FRRRWHEED A, HEMRE.
R6 ITMUBELZMPRIAERRLILE

W MR AHERE Ve i 1t/ o MR R ERERE O BHERR —_—
U WEERARY RESRY (mgeg ) BB/ BAEUK BREUY BREUK M

YFH  10.3340.39a  0.62£0.00a 0.618 4+0.016 1a 16.7840.63a 3.81+0.16a  8.5740.08a 4.5240.23a 8.33+0.07a 13.54£0.12a
T 8.95£0.00b  0.64£0.02a 0.539 5+0.008 9b 14.05+0.41b  3.1140.23b  7.18+0.30a 3.8740.50a 6.9840.27a 10.95+0. 11b
AR 10.28+0.04a  0.6440.02a 0.641 4+0.002 3a 16.1140.58a 3.61%0.01ab 8. 0641.15a 4.2241.08a 7.83+1.09a 12.27+1. 35ab

2.4 REMARKREMFEBRESRIRFNHEXESH

B IRAT SRSL BRYRE SR B R B iR N R Y R S B R D W G SR B BT R
PO B L OBIER ORI R R RO IE AR O, TS AR E TR . Ve B R A P Mg SR I i B
T S R A R L PR TR SR IR G, T A R S B SRR G 5 K M T R S T D 0 Y
TR TR AT E R DR R TR LE . RO R R, Ve B U R SOMIOG s Ml AR R T
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TEW 0 BT o KR, TSR LL L BEIR LL . SOERY BT H, Ve B FO X B IE A OC (3R 7). S5 R AT SR S i A
KA A B, iR N JCER B9 i o B n] i P R W 00 i e R, R E R A B R TR TR L
Bl 5T i 2 B, BERR LU Ve B O IE A OG5 BRI B O 5GP, Mg D0 R Y R 2r B AT R E
MR BACRBTRNRIE ARG, 5 HA AR S B R R OG5 K 23 R AR A5 AT I R W B B R, BERR LE L T
M EC . BE AT B, Ve B PR A ST 5C ¥ 0e & e R 5 ] 3 1 [T 8 4 1) o o B, IR BE L BER L
SR MM Ve B F R IEARSC (G 8). MR 7 M 8 al . ZEREAE R Aot gl RS
RS T2 BAR AR R AR, BRI AL ROt & g AR B 5 R R S B AT L, SR AR SR A SR
B AR B AR S RS B A A e
RT ELHEFEHAFEFATENREL. £BEFSRIRAROEXESHF
EVEETEY TN E IR S

mEEAE mmEa T gy R VeI RARE
N 0. 145 —0. 640 0. 329 0. 350 0. 509 —0.102 0. 109
P —0.704 0.251 —0. 747 —0. 809 —0.842" —0. 650 0. 442
—0.509 —0.363 —0.335 —0.206 —0.093 —0.702 0. 652
Ca 0.733 0. 087 0.579 0. 362 0.313 0.883" —0.829"
Mg —0. 833" 0. 658 —0.907" —0. 740 —0.876" —0.706 0. 626
S 0. 625 0.134 0. 422 0.181 0.128 0.798 —0.781
Fe 0.753 0.105 0.598 0.408 353 0.892" —0. 827"
Mn 0. 847" —0.709 0.885" 0. 649 0. 800 0. 748 —0.688
Cu 0.937" " —0.417 0.857" 0. 645 0.723 0. 890" —0.832"
Zn 0. 440 —0. 320 0. 246 —0.074 0. 001 0. 568 —0.576
B 0. 825" —0.164 0. 698 0. 536 0. 550 0.885" —0.780
LWC 0.186 0. 587 0.031 0. 003 —0.158 0.417 —0. 365
LDMC —0.748 0. 434 —0.590 —0.178 —0. 268 —0. 846" 0.867"
WUE —0.371 —0. 361 —0.183 —0.028 0.079 —0.596 0. 566
Tr 0. 638 0. 256 0. 507 0. 406 0.313 0. 807 —0.698
Pn 0.676 —0.661 0. 810 0.710 0. 846" 0.579 —0. 440
Gs 0. 035 —0.566 0. 249 0. 362 0.501 —0.184 0. 255
HFe ox RIRTE 0.05 K P EERAFGIEEL; » » RIRTE0.01 KF EEREES IR L.
K8 AEZMERBEHFRFEFTERER.. FEBEMEIRFEMHEXMES
fere  PERREL RTER B e Vel B
BT E A WBE 1) 5T 2t 4 4K
N iy 5t 2 [ 0.542 0. 147 0.713 0.950" " 0.874" 0. 497 —0. 256
P {5 i b —0.923"" 0.184 —0.770 —0. 482 —0.501 —0.973"" 0.962" "
K 5 & L —0.964"" 0. 436 —0.957""  —0.768 —0.843" —0.920" " 0.824"
Ca My L& L 0. 281 0. 420 0. 065 —0.090 —0. 205 0. 506 —0.510
Mg Byt gtk —0. 329 0.526 —0.544 —0.642 —0.758 —0.105 0. 004
S 1Y ot = Lk 0.275 0.170 0.073 —0.220 —0.271 0.508 —0.558
Fe 95t & Lt 0.825" —0. 648 0.888" 0.731 0.866" 0. 695 —0.613
Mn [ J5i & H 0.935"" —0. 200 0.842" 0.593 0.610 0.995" —0.931""
Cu I Jit & Lt 0.966"" —0.376 0.908" 0. 666 0.727 0.973 —0.896
Zn W BT L 0.067 0.103 —0.120 —0.474 —0. 498 0. 280 —0.421
B Y it i L 0. 899 —0.226 0.783 0.497 0.523 0.980" —0.931




6 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 39 %

S
pepe  ERIPR NRER B e Vel RER
MR8 MY A4 1Y) o1 &2t 43 4K
5 K —0. 239 0. 662 —0. 408 —0.413 —0.574 0. 005 —0.024
Ty Jo o A b 0. 335 —0.729 0.514 0. 470 0. 643 0.109 —0.080
KAFHE  —0.869" 0. 150 —0.821" —0. 609 —0.610 —0.960" " 0. 858"
75 s R 0.975"*  —0.340 0.891" 0. 634 0. 688 0.983" " —0.926""
ot R 0. 355 —0. 688 0.478 0. 435 0. 602 0.114 —0.108
S G —0.323 —0. 469 —0.155 —0.059 0.075 —0.546 0.503

TE: o FIRTE0.05 KP EXFHRAGIFE L » » FIRTE 0. 01 KF ERREASIT¥E L

3 i i

TR AR FE 8RR A P K 3 BT F DGR BR S . AR | T SR R I K 4 AR I
R TEG J OIG  E RE T  E I  3 R (FGHE E FH 9 5 SRL. AR RT ST R B, R IR K 4% L e & e A
BT 2 5 11 7] — FlRHE 52 R [T K 4 L e A B A BT 22 5020 20 AR BFE R L. Je %A T
B T B O TERL, KA R AR . o e iR AL RN S 0 B T4 R,
L3 Rl B3 LIRS AR R BN AR - Y . TR0 TE . E SRS I, (B [ SR 1R Sk 3 i 25 1 ik o
KT Y FIAFFOI, UL Y T RIFFOIE 10K SR BRI B T 1R BRI 10 J 22 Al i ok
3T P85 10 45 86 Ji s 3 30 % 7 4 I 3 36 g (G 8 T A R 0 45 .

T 7 A R SR K, ST R R, S M A 0 2 o I A S L R
FRZIEER. 3 MEE R RS LA SR T E S B ER AL G FE L, SREKETEN S RE
B T 45 B, MR CZ T Mn B Cu 9 B iE Ho B 785 37 b 13k T 45 S . 35k Al fil 2 DAL ORI 4 51
BT I T S s SRR AR SR A RN L I TR S A 3R Ok T4 AR i
Feo DT 5 3045 SR 7 92 0 3 00 BBt A T8 R B AR AR R R 18075 32 00 2 S i LR R B TR0
ok AR T PR G 5 SO T SR Y IR R LB B . U IR A T 4
B, RS P 0 R A R AT e 3 SRR R FE 0 R R R A e RO SR
(B 25 B 6T AR A HLT | Morgan™ | 8 T 45 AT 41 A JCHERE I SR B A i S
WA bR ABETEIN G B9 FR T R A B R B . NLPLK. Zn SRR, Ca & RR . Mg, Fe,
Mn,CusB & 5E . B0 I0 e+ 38 NP LK, Zn #9473 6 B 07 RE R A o EL ply T4 SO0 3 4 98 56 o
ISR 92 5 S B S0 B SR TR R A R, DL R 2% S o A T 45 15 L S 7 TR A O
VERFGE . 58445 45 6 AR 5 B 5 45 5 53 SO

i B A 1) AR T SR S B R 5 R 3 5 A TE B 95 5, Y IR AT 0T 125 M 4R 5 T S S AL
B, HakAEN | Widmer 70, K S 4 A FESESE L HHE L HOBFSE 25 5 — B0 0 50 % A B ST R
IS0 W s 2 0 2 340 A Tk 5 SR 5 8 D 2 B i R BE AT S, (LR LR S %o i B R e 2
SRS R M D B FE 4 AR — B R, AT Rl . SRR . I | AR S R B R I ] 46
L2 RS, HARE A S — BT, AP R I, RO 2 R 45 SR 0 R A,
Fe i R, Mg, Mn, Cu. B RIE S B DGbE— B0, FUE I 4545 55 50 50 i 5 180 1 4 G DU R — 3. by
Fel | G AT 0 A % T b 4 0 R e A B B R L BER LE . BB O R R M. Ve R
P d R TE A G EL 3 1K 4R 00 5 T e S 0 0 B ML AR L L ORI B B A, Ve BRI
UM D I R S X SR R A R, 2 O R o R L SE 2 e ) 2 R R
A B H 1 7 30— 2B 5

g5 1, S 2R R (75 F2 B 5 45 S A o B X L AT i 4 T 19 2 e A A R T 16 B A
SOR L kS O AN [F B 7 3 B 00 0 10 SR S A AT B K R AN A LR IE B b R R R R R
1% EAT OISR ST+ 6 I 5 J el 2% 2L IS 0 0 B R 2 4 BB B Bl A 1 P AT T 7
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Impact of Tree Training Systems on the Physiological Characteristics
of Leaves on Different Branches of Citrus grandis var.
Long’ anyou and on Its Fruit Quality

LI Rong-fei', ZHANG Kang-ping', HE Qiao'. LIANG Guo-lu',
LU Zhi-ming', HU Tao’, YI You-wen’, GUO Qi-gao’

1. School of Horticulture and Landscape Architecture, Southwest University . Chongqing 400715, China;

2. Guang'an District Agricultural Bureau, Guang'an Sichuan 638500 . China ;
3. Guang’an Science and Technology Development and Training Center, Guang’an Sichuan 638500, China

Abstract: In this paper, Citrus grandis var. lLong’ anyou trees with different crowns formed by three
kinds of training system, i. e. natural round shape, open center shape and Y-shape, were used as experi-
mental materials, the water content, nutrient contents and photosynthetic physiological characteristics of
the leaves on their vegetative shoots and bearing branches were compared, and the correlation of the above-
mentioned parameters with their fruit quality was analyzed. The results showed that the leaf dry matter
content (LDMC), leaf area (LA), water use efficiency (WUE) and net photosynthesis rate (Pn) of the
vegetative shoots were significantly higher than those of the bearing branches, and there was a similar
tendency in all the three kinds of training system. These parameters were in the order of Y-shape™open
center shape>natural round shape. The leaves on the vegetative shoots of the round-crowned trees had the
highest transpiration rate (Tr=3. 18 mmol/m?’ * s). The leaves of the open-centered trees had higher con-
tents of the major nutrient elements N, P, Ca and Mg than those of the other two training systems, and
the four elements were higher in the vegetative shoot leaves than in the bearing branch leaves of all the
three training systems. The contents of trace elements (Fe, Mn, Zn, Cu and B) were the lowest in the
leaves of the trees with an open-centered crown. Moreover, Fe, Zn and B in the bearing branch leaves were
significantly more than those in the vegetative shoot leaves, but the reverse was true of Mn and Cu. The
fruit color, fruit weight and fruit shape index of the Y-shaped trees and the open-centered trees were better
than those of the natural round-shaped trees. Moreover, the fruit weight of the open-centered trees was
1. 12 times that of the natural round-shaped trees. The Y-shaped trees had significantly higher soluble sol-
ids (10.33%), vitamin C (0. 618 mg/g), reducing sugar (3. 81%), solid/acid ratio (16. 78%) and sugar/
acid ratio (13.54%) than the other two training systems, but titratable acid, invert sugar, sucrose and to-
tal sugar showed no significant difference among the three. Correlation analysis showed that the measured
physiological parameters influenced the fruit quality. Net photosynthesis rate (Pn) was positively correla-
ted with soluble solids, vitamin C, total sugar, solid/acid ratio and sugar/acid ratio.

Key words: Citrus grandis var. Long’ anyou; training system; photosynthetic characteristics; nutrient el-

ement; fruit quality
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