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AR, BA T R R A A P A BRI NEAEH, A ER AR SR TR (kAL Bt  FRAIIK 41 ) A8 A AT A AR A [ 44 42
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W4T HC BRI ARRAE . S5 R R A A R R R & i W AT s Sk S0 B SRS Ak A
W, MR S B RAR Y, ERFFIRCAR R &b, R R SR AL, R A A AR A A R 0 B E TR 7E EAT I & o, 1A B
44.25% s TEM B A B d A, (Bt B 29.8% , (5 B EATHY 67.3% , BRRMIFCAS [l #4 f2: Fn2s 8] J2 ok 8 37 0 E B9 BRI R B3R
[, Hob, st R AR A R (4 7R R 1 BRLE R RIUNRTR = FRESH A>T 16 o 12 R I, H B8R
di AR T E W LB T 30% s AL B AR SRAR R IT AR B E A LU TE 3% LA, B B R R AL R [ 4 E] 2 IR
FFRIUR M RBEETE 150—200 cm 254> ;50—100 em JFZcK, e B B A SCHEZ R, RIS AT MR i SR SR IS B 4%
BB RRAR R O E TR TR . M — B SR TR R B W AR AR A AT AR A AE RAGA F 190.4 kg/hm® | Horp L
FEAE g A E 91.1 ke/hm® 5 B 44 B R 47.7 % s BB BT P AR i E A E 23.2 kg/hm? 5 ) 24 BB H R
19 12.2%, b 3R45 R UL BAACAS FIA XA 572 0 2 RS [ 7 L4347 B R SR S 8 B 1 R B R e R R
I G B X PR A AT AR A e £ K DL SR PR+ 43 DGR, NS BYAS 1A 3R A AL A b B2
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Allocation, accumulation, and output characteristics of nutrient elements of

Lycium barbarum grown on secondary saline land
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Abstract . Lycium barbarum ( Wolfberry) is an important traditional medicinal plant that grows in arid areas of China. In
recenl years, it has been widely cultivated on saline lands not only for its significant economic benefits ( due to the use of its
fruit in medicine and health products), but also for improvements in the saline soil of arid regions. In order to trace the

distribution characteristics of the main nutrient elements (C, N, P, S, K, and ash) in different modules (flowers, fruits,
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leaves, branches, stems, and roots) and vertical tree layers (aboveground; 0—50 ¢m, 50—100 ¢cm, 100—150 c¢m, and
150—200 cm; belowground: 0—100 cm) of L. barbarum, 4-, 7-, and 11-year-old L. barbarum plants in their fruiting
periods were selected at the Jintai electrical-irrigation area in Gansu Province. The results showed that the contents of C, N,
P, K, S, and ash in different modules of adult plants were significantly different. Flowers were rich in C, N, P, and K;
fruits in C, K, and S; leaves in C, S, and ash; stems and branches in C; and roots in C and N. C was the most important
constituent in all modules of the plant. Its content in the stems reached 44.25% , which was highest among the modules,
whereas that in the leaves was the lowest (29.8% ) and only accounted for 67.3% of the stems. The accumulative amount of
nutrient elements in different modules and vertical tree layers were also significantly different. The order of ‘the total
accumulative amount of nutrient elements in different modules was as follows: root = stem > branch > leave > fruit >
flower. C, as the major accumulative matter, accounted for more than 30% of dry biomass of the different/modules , ‘whereas
N, P, K, and S each accounted for less than 3%. Aboveground, the total nutrient elements in the 0—=50 c¢cm, 50—100 cm,
100—150 e¢m, and 150—200 cm layers accounted for 26.9% , 42.3% , 24.5% , and 6.2% , respectively. This indicates that
nutrient elements accumulate mainly in the 50—100 c¢m layer, which is a key layer for management. In addition,
defoliation, fruit harvesting, and pruning annually result in the export of large amounts of nutrient elements, and the annual
cumulative output of the three essential elements N, P, and K reached 190.4 kg/hm?*;, of which the output of fruits was
91.1 kg/hm*, accounting for 47.7% , and that of pruned branches was 23.2°kg/ hm’, accounting for 12.2%. The results
showed that the different modules of the plant absorb different amounts of nutrient elements, and fruit harvesting and
pruning caused significant losses of nutrient elements. In conclusion, rational fertilization is vital for maintaining the growth

and high yield of L. barbarum plantations, and it is also essential to-return shredded pruned branches to saline lands.

Key Words: Jingtai; Lycium barbarum plantation; module ; matter allocation; nutrient element
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VeI AL 525 FIAESD , L PSR D58 R A Th7E JL 25 R AR (B D REME B AR AR F A 100 5 [l Bk, 11 P 2 3
Bl St A IR IS ATT A, TP e T ARACHT A & 8 R AE I A8 B o 5 07 3 DA SR N 0 7™ ot I 55
DR S RIS IR TR A SBURI HHRRIE AR50 DLARGE

F A S DO e T 5 2 R B T e S RS 1Y) T b ER BRLAL o A4S R T AR b PR A A
INFE CEORBEARAEYI TR (R, v R R B Sk A b 3 K B R 3 R SR A A AT AR Y L #Rak
2013 AF:, 55 L JHE X M AL R THT AR 4000 hm*, 7EHE X 70% LA L1 £ BRI FAE, © B0 2 b iY 32 5 2 55 Ak
FEET S Rt AR S LA H A S XN TR MR M A X 4 AT T SR MIAC A 1 175 R0 R o i S A
ARV 023 ) 2 U RABVRAAE , - S A T MRS Ao B P 78 R oT R i i , B i A R B 5 A
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TR TAR (Sei g e TR ) R 5 AR R 1 — A B RIRE X, M3 AR A5 0l 103°51'—104°13'E,37°13'—
37°20'N,, B3 IX A P R 1] 5 AU AR A R Gt K 1565 my, AFF5E IX S 52T, AR /K i 185 mm,
B AR 78 Kt 2 3h 3040 mm; 4F 1SR 8.5°C, B fi i Ul 39°C , Al i IR IR -27.3°C, ELR AR KUK
Z AEHE N 3.5 m/s BRI HECH 27.9 d, e R KHE 25 m/s ARV AR B H BN 21.9 d, k£ ik 47 d, HE
AR Z A5 A 06 K IR FH BT K 8 s s R KRR fb B iy K22, 82 J2 B0 IS 4 e
PES L AR AR Eh w3 AR W AR 3 24 F M ( Nitraria tangutorum ) (LAY ( Reaumuria songarica ) s &
JIUR( Kalidium foliatum ) FEt3F ( Stipa Spp. ) % .

2 MIRAE

2.1 PR S HURET A

TEH N S ARE D B 4 AR 7 ARAE N 11 ARG RS AL MR M 3 AL g A R RN 20 m o x 20
m [IHAETT 3 A, FEDT [EIHE 50 m, BEFEMIFCARKIEZR (8 ) , M M J5 N B MR AL 985 B Cem ) JEE R (em®)
AR (mm) 5 PEREDN KEE T PIVEXT A2 1 mx 1 m B/NEETT 5 A, A FEAAE I AU S5 80, /A AT
MOACMRIETR A A0 S E0 AR 13 7 R el tth 6T FERE b | 7 8 B b RN A AT AR A4S KR T, 43 9042 B - 3350 T 1
A HIERE 1 m, 5 10 em N— 2, WE HIERE (g/em’) FIK I (%) , UL 18] 525648 KT AL B 05 + 3%
R (%) FLBREE (%) AP (g/ke) 2R (g/kg) .28 (g/kg) 2R (g/ke)Fl pH FFALPERT, WK 1 Fr
N FFC AR 43 5 pH AR, AH 2 5 oK R SR B AR L, A A bRl RSP B 0 R R A LT A R
15, BRI 2 AR

F1 AIHEHHE BB AR ORI hRifEDR)
Table 1 Soil physicochemical properties of the artificial L.barbarum plantation
A HEHR Lk BT Soil physicochemical properties
Fax:ia HHLB

Y P Pt A L - s Th
H LS L S e S S
Plots Water Clay ) \ TN/ TK/ Total salt/ pH
content/%  content/% density/ Porosity/ % matter/ (&/ke) (&/ke) (&/ke)
(g/em®) (g/'kg) °

ALK

L.barbarum plantation
R Saline land 29.4x2.6b 12.9+0.6a 1.28+0.14b 50.7+0.5a 10.90+1.3b 0.76+0.07b 22.85+1.7b 42.76+4.2a 8.5+0.14a
(RIS [ /N - s Ak 3 i 225 3 (1P < 0.05)

FETHACAHE s 8 A 25 R B A b N SR R M A PR MERE AR 3 Bk DU Hobk i e e AR AR A A )
7, FE, P50 em RS, R4 0—50 .50—100 ,100—150 em 1 150—200 em JZHURE ; B — 2R (1E
S AR AT ) o0 B A g i e (] — A AR R B A A i T SR T E N R R ) KR S
BIROLE G, M P2 RBRATIE RN R S22 BUR R A BRETRBE R 1 m, 50 TP AR ( AR <5
mm) AR ( EAES5—10 mm) HOHIAR (EAE>10 mm) 435000 5 Ay e S | ] —FE R MR EBUR & B e [al
SR, MEARR AN S KEESER TR &,

LA TR BRSO MOE FEoC Rt i S 1 RSCAME YA, Hid I SR O R i i B AR SRR A )
WAEFR TR T RIS, BB B R SCE IR TR L i 3 MR B R SR 0 R
TR . IR DR A 2 5 A R AR P ) A AC AR AR AR 3 Bk fE RS B A HME BT R AT
FREE, [A]—FE AR PR BOR A A iy [ S e % ML T FR S S TR E B S s R i
2.2 FEESTHTINGE J7

FE YA b 53 BT I 2 ZE 46 H 7T 48 AR K 2= B8R 5 PR 2 B o il il S 4 & o . 42k (TC) 2k HIK, Cr, 0,
H,S0, & &k, 2% (TN) R HYLIKE &%k, &8 (TP) R H H,S0,-H,0, 1 & -HUEH 8 e Ak, 280 (TK) R H
H,S0,-H,0, & - KHAERED: , 28 (TS) SR BRI L | JK 43 (Ash) SRR AL

31.6£1.9a  9.7+1.0b 1.32%0.12a 50.4x1.1a 15.95+0.9a 1.14+0.14a 25.76+2.2a 10.58+3.1b 8.2+0.05b
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2.3 Bt
Bl o A b BN EE 22 1 8 Microsoft 23 &) A 248 A0 AR Excel 2007 SER%, H.H 2R 225047 (one-
way ANOVA) {fi [ SPSS 16.0 £ AL ¥ R 5t , 2 8 LA LSD k55 («=0.05) o

3 ER59M

3.1 MfCHERRR B SR TR A

FACA RIF PRk B B BRI 73 0 2R i R [R] RO T AN [ A R X AN [ E 97 06 2 A AN
I 1), Hor 2pi i DL AT B, a8 B 44.25% , HORORA 45, iR 3 41.33% , ¥ 5 R &R i A6 RIS S ]
ZE5 0 AR AUA 29.8% , 5B EAFIY 67.3%, R G E LTS, K5 2.76% , & BF A A R R 0
RN 6.7.6.9.2.1.2.0 F5F1 1.8 4% ; AR Bk I = 19 AT SRS E A, (A 2] 0.419% F1 0.40% & 285 7 1t LU
A, 55 0.18% , 2 FHF K5 AR ZR M AR SIRY 32.5.22.7 .16.4 16.0 {5 F103.2 1% ; FAF AR, {03k 3]
0.06% , Z=BiEEd LT, i85 1.61% , & E4F Bk MR HFIRSM 6.6 .4.7.3.0.2. 1 F5F1 1.1 4% ; FFF
F K, IUR 0.24% , Sfi & LIRS S d5e i, 2435 5] 0.19% ; B 4K, 0K 0.12% , K7 3 &, DL fc g
K 24.24% = FHF BA MR BRSLHIER 7.6.10.0 2.3 4.2 f5H1 3.6 4% s LA A AR, U 2.43% (K 1) .
PR, MOAC AR HR s o e R BRI, SRS R s S BRI, I S R K, A IR S R R ik
A
3.2 MyRCHERRAG 1 E TR TR 1 BB L RE

ANVE FRITCR AT (b i) BB R R TR] e BARMAT F2 AT AR R RIS A e SRR B 43 i) ik 2
377.8.334.5 g F1270.5 g, 51t GBItk 78.1% , FEARIRA R A S G500 F] 11.7 g M1 6.5 g, Gt i 2l
SRR 65.9% , BETEAR b BB RO, BRkkIA ] 0.95 o, 5 HABM {22 53 B3 BARRR &R LR sz 2
T NAF] 4.8 3.7 g M1 3.1 g, &1 RN 72.8% , ISR &  EAFHEh 2B E R BE . RAERZ D
SRR, BRRRAE 1.2 o 7 BT BAAMIM A SR B R, K Dt BRUE R, SRR GR # 115.1
g, B RRAY 40.3% ; HOKIER &R | 5 2 &R00.31.4% , ¥ 5 HABM 22 5 8 25 (K 2) . Mg bk 2208 950
R BPEMR R ~ EAF>R &> >R800 e Mt vk iy 322 SR T, Br i A= T E 0 L 34 M
30% ; 1ML o R A 2B T AR e T Y LA 7 3% LR
3.3 MIRCHIMEE TR T K 2 ] BRI A RAAE

BIR LR AR RAN R 25 TRNZE K ) BBt 8RR, SR A B35 4 45 38 SR T R 3 LA 50—100
em JZIR I BFREOK, 5 FH FRR500 42.3% ;0—50 em F1 100—150 em K22, 0 515 B4 E #6401 26.9%
1 24.5% ;150—200 cm JZ2 W IR/ AL 5 B3 E#50H1 50—100 em 1 6.3%H114.7% (I 3) . HHr,50—100 em
JZ AR B 0—50,100—150 cm A1 150—200 cm 2K 1.5 1.8 f5%5H1 7.5 %, SR K/NZT; A R E
J& 0—50,100—150 cm £ 150—200 cm JZK K 1.9 1.3 f5H1 4.2 5,5 100—150 cm ZRZF A EE, HH 5
M2 Y 50% ; W 2FH RS2 0—50 ,100—150 cm F1 150—200 cm JZ2RKEY 1.9 1.4 {581 5.0 1%, SR LR AL E,
R ERE 050 100—150 cm 1 150—200 cm 2K 2.1 1.2 /581 3.7 %5, SR A ER AR E  MEHEE
0—50.,100—150 cm F1 150—200 cm JZIKIP) 1.7 1.6 f5F1 5.8 £, SR B EZF A EE; Koy BFHEE 0—
50,100—150 cm Al 150—200 cm JZWK 1.6 1.4 f5F1 5.0 1%, 5 100—150 cm JZ2IR AR R RREZF R B %
3.4 MARCAERIG I E SR TR

MIFCHE R IE A R s e B i E i —, Horp Mo 4R O, A B B
Pl Y 21.7 264.8 ,160.7 £5F1 38.2 £, MK/ J0F i e 11 i 81.3% , {H Sk th i 22 5 0 3, MHAEAL
BERER TR i th G 1HAS] 79.5 kg/hm® (£ 2) o [FES VE T R X B A 2 bR R S 2 AL 570t
Rl p) FERARZ — R AR A B B R S0 Y 26.3,289.0,210.6,27.1 £
5.8 f5, FSCAEA B RS THAT] 91,1 kg/hm® , KA S B (£ 2) , BB RS
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Fig.1 Percentage content'of the main nutrient elements in the different modules of single L. barbaru plant

AFRFERR2ZRBE P<0.05

*ﬁﬂfgﬁﬁ%ﬁ!ﬁﬂtﬂl_/ , HerR R R A B AR LRI A Y 102.7 ,520.5,349.3 .120.5 51 17.0
AL B A A AR 23.3 kg/hm® (R 2)

R2 MEKEIEEFTERNERALHE

Table 2 Annual output of the main nutrient elements of L.barbaru plantations

eSSl X3 Eoe R0 sl B Yix
Types TC/ (kg/hm?) TN/ (kg/hm?) TP/ (kg/hm?) TK/ (kg/hm?) TS/ (kg/hm?) Ash/ (kg/hm?)
JS2 Fruits 1162.5+195.4a 44.2+7.4a 4.0+0.7a 42.9+7.2a 5.5+0.9ab 198.7+33.4b
1B BYHL Pruning branches  1164.9+130.5a 11.3£1.3b 2.2+0.3a 9.7x1.1c 3.320.4b 68.6+7.7¢
it Leaves 999.7+45.0a 46.1+2.1a 3.8+0.2a 26.2+1.2b 6.2+0.3a 813.3+36.6a
&7t Total 3327.1£159.2 101.6+4.2 10.0+0.6 78.8+3.8 15.1x0.8 1080.7+40.6

[FIFUAN TR /NG B 3 b B ] 22 57 8 % (P<0.05)

- SRS RS B R AR L, B R B G R, H2E AN B3, M i 22 AR 3 5 SR s Ui o
ﬁ*ﬁi{,HE%%?1@%H%;W%$§U%;§?; MR 2, B 58 T BT RAR Bk DA SR, B
FAEBTEA (B S R TR E K DI fems, B35 5 TR SCAE TR 5%, Y = ROUE R IR A
B FNER B 474 RAIAE] 190.4 keg/hm? ,,\EP%;QF%EE’J%&HE A5 91.1 kg/hm?, 4 ] 4 4E B 1
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Fig.2 Cumulative amount of the main nutrient elements in the different modules of single L. barbaru plant

AR FRFRZE R BE P<0.05

47.7% s K 5B BT P A R Fnih Sk 3 23.2 kg/hm? ) 5 B4 2R HE A 12.2%, B, MRS R G A4
W RBEEFICRE ARG Z AN, I T AN e IR % TR A bR AR 1 DA e 45 3 7 i A8+ BB, JF
KA AMAE TR A0 A5 T EE

4 it

ER Tl A AL AR 35 B — T 52 DCER b 25545 T 1) T 1) v 80 SRR A X, T S B Bk i R A R 3
WSCRT R HE R I, 7 5 b X R 5 Ak DX R T R 18 20 (R SR A A A A 26 B R0 2t 2 e o7 7 A
THERE | A LA BORS 2006 B 45 R 45 B A 3Rl 2 B, PR A AT 2B K BT T 19 78 95 00 2K 0 AR 2 A A bR e
FFERR 2 R R [RRS R A28 B X8 R0 B BRI A AR TR 22 B A A A 0 B0 3R, A g
L] P i A HEARAE B & A T 35.519%—59.42% , A5 &R T 43.71%—44.99% , EFFoR &
AT 31.18%—63.12% M ARk S HA T 38.58—58.46% (HIEEYIEH 22 A W& . AHFSE A ML 141y
SRS B AT (44.25% ) >k 45 (41.33% ) >H52(39.41% ) >H R (38.78% ) >4£(33.70% ) > (29.80% ) , i
H RIS it B i BH S I ad Bl 2R AR 09 Bl 15 S Y5 [l . Sofo A5 AT A R4 A% 2 el v i1 52 1) CO, KR 43

http ; //www.ecologica.cn



18 1 Hhapk A5 EREH A TR AT E FROCR NI A R 6117

£ TC/g 2% TN/g 27 TP/ g

0 100 200 300 400 500 0 3 6 9 12 15 0 0.3 0.6 0.9 1.2

150—200 :"' c :l'ld :'-id

100—150

S0—100 [1iii i

0—t00 [N, e, R o

£

\U — L

5

2 441 TK/g 2R TS/ g K43 Ash/g

% 0 2 4 6 0 0.5 1.0 15 0 300 60 9 120

T T 1 T T 1 T T T 1

150—200 fiii% he thd
100—150

50—100 fiiiiiiiiiiiitii il e T T )

0o—too [iiiiiniiniiniiiiiiiily, e o SHHTIHHIT oF

B3 BRMIEEFTENZESH
Fig.3 Spatial cumulative distribution of the main nutrient elements of single L.barbaru plant

AR FERZEF BFE P<0.05

SIPERERE R R AR R R B SR B R S Y CO, EBAMERAE R AB BT R AR S X%
SERFTE R B PG A2 T ARBE ARG AT 8 A3 0, B 2 L B B A 2 B 22 AR PR, AN ) A= K B B
FE B AT T AN A 22 S PRI LA R A B 45 1) 22 S A T TR o B AN [ 0 LA

MIFEXFAIE] E TR0 R B 43 B AN TR] AN TRIA ) 2 ol ORI S5 8 B e R % 1 i AR Tk
Prime (R R A KT = KOCER AR 5 R A S AR S, DO AL B B M RR A
S R TR A A A 0 5 25 S AR B PO s o L B L EREE R L IR I A58 S A I 5 4 SR A B Ep
TIE, B9 MG RS R AL B B — T It T e M AT SR S A P R T T SR A AR AT O R AL L T LA
BER SR S A NE 3 Y . NEFRITR N R ERE AR AR ERITE
HRECELL 50—100 em JZ 8, HKJE 100—150 em F1 0—50 em JZ,150—200 cm ZH A%, AR 50—100
em JZIEMIRCAR R B OCHE 3K S AT R AR A AR RN 45 SRR A D) G T

MIFCHAE R ZFMAES R G, LK, 7 R K, B A M T Rk & RFAF] 91.1 kg/
hm? , 7E 5 HLHE X, I S HOAT B 4F SR 7=k 2] 3000 kg/hm? A2 FEAI AR B IX | 5 03 AR A il 4 S R =
L% 15000 kg/hm?” | 17T P25tk 2 3000 kg/hm? ! MACAE 57 50 7= B A BB A A G 1 | 2 4 45 A
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& AR AR fdi TR TG , 18 5T ) /N ™ S S A AC 77 7RSO X, AR AR B Y s 3
2800 kg/hm* , FR4ERE A BEFIBI TR ik i RBUAF] 23.3 kg/hm® . 5% FRERGHILAR Lo , A58 & LA AL bR
A T A LR R FER T R (R 1) o R SR A O R R AL AR ] 15RO
ZFIFAR R LSRR A B AR AP IO, N A o 3R L B
S RAE T AR 2o N SO R, e R LR L R AR AT bR M R - R Y
TSR SRISRYCRME 575 DR AR S B B BRI ST BT R R A 5, NI, 1 i 2
HhR S P A B AR L, 7E o R L RESR mAAC B 1 UBE 5 it SEUNE (B AE R A 5 A L GRATER 1C
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