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Standards for sorting and growth patterns of Lycium barbarum seedlings

ZHAO Jian-hua', YE Li-qin', AN Wei', ZHANG Kun?, WANG Ya-jun', SHI Zhi-gang'

(1. National Wolfberry Engineering Research Center, Yinchuan 750002, Ningxia, China; 2. College of Agronomy,
Ningxia University, Yinchuan 750021, Ningxia, China)

Abstract: In order to discuss standards for sorting and growth patterns of Lycium barbarum seedlings, the
standard for grading Lycium barbarum seedlings was studied using a principal component analysis and the
mean * standard deviation. Categories of basal diameter and quantity of side roots were determined as possible
quality indexes for seedling grading. Using the survival rate, branch length, branch growth rate and number of
secondary branches of growth targets of different seedling grades was also established. Results showed that for
first-grade seedlings( I ), basal diameter was > 8.0 mm with > 11 side roots; second-grade seedlings (I )
had a basal diameter of 4.5 — 8.0 mm and 3 — 11 side roots; while third-grade seedlings (Il ) had a basal
diameter < 4.5 mm and << 3 side roots. After two months of planting out, the survival rates of I and I were
> 95.0%. Compared to Ill , increases for I were: branch length (17.8%), branch growth rate(25.6%), and
the number of secondary branches for 1 (187.5%); whereas increases for Il compared to Il were: 6.5%
(branch length), 4.9% (branch growth rate), and 25.0% (number of secondary branches for ). Also, the
number of secondary branches of I were significantly higher (P<<0.01) than Il and II. [Ch, 5 tab. 11 ref.]
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M, T 2009 — 2010 4 IFJE T E MDA B bR TR
1 R X BE R

TR AL VG A P R A, R M R o TR, b A 350147 ~ 39°23'N, 104°17' ~
107°39'E, 2 HUE A 22 201, Mramde AR B HA W0 0y vE | B 22 ROR AP . i A
BB L M — R NP R —8 e —o s &L, Hopo) Bl R 1600 ~ 3 000 m, BHEY
T BRI R AR, OB NE R R AR BERE 5 AR IEJEEAR S 1100 ~ 1200 m, M PE R 0] A&
ez dmigt, EHARK, WRHE, A “ELIIM” 28K, TEMTE - FER B XIEHRE 2 000 m A&
fi, Hbw s, Byl 100 m, KEhm mdbE R SEEILA T AR X, — ik
2100 ~ 2900 m, SAEPINE, FEKEFE, MEROEL, EABRKX S RKRAMKKXZ —, Bt
S, RRZEdm . iR T AR, B R R A, AE IR K 5 200 ~ 700 mm,
RN S ~9C, BImm oA, HPFERERERS =10 CHYRE, JLH 170 d, BIRA
3 200 ~ 3 300 °C-a™', R 130 ~ 140 d, AL 900 ~ 2 400 C-a™',
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VEHUT 55 MAACARAT X CR N A A6 . i B | [0 L (R U0 W SAORI VAR Ji A ) A AR 1 32 3%
MR CTAL 1S VAR RERATAR T, AR X BE L S ANBURE A, SN BORE S BEPLAMER 3 Bkt (BE
M ERE A 3 mx 3m), MVLFHERCCHRE, B TEE, Ko, F AR R R L TV
T AR 40 ¥k, IR ILTHIAERT A 3 000 ¥k, 4000 I a2 A2 (e bs = RO 2 46 B 0 & 3 T35 A i) &
7). MARE ek HENFERK B R T 5 em B ) | MR HIEPR - RO 2 B N ERK IR T
5 em MUARFEFRAL H AR )% 3 MIESHEIR,

P W B B 4 1 KT 2009 4E A1 2010 4F 4 A v M 280, e 3 g /X, s 1 i
PH 45 30 k- /NXT, TTH 150 #k - /ANX T (RRATRED 1 m x 2 m), 8 AF 5 3% 5 0% 3% 5 it F 47 D [R] 45
B BT EM S 30, 40, 50 A1 60 d #EAT R RIEE ; MG 40 d, BEHUA ZF A (A A A — 20 AR HE
JEARIE I AT R R AR K R A
22 ZitowHAx

FIFH DPS ST #4247 F A4 . SFIME . brE 2 FdniEiR 200, RAEEARX. P=1 -3 x
100% ARG BE 43 M, Horbrs, bRuEIRZE, « WFEEL, P OWKEE '
23 BASS

VEFEHLAR | MARECRIMIAR A2 64T = B 438, SR RRIEAR FRRAE () i, B4 o Rt &, R
THTERR L ATIR B 80% LA I, FFARYE F AL SEAT AR IE2E | ARiEIR 2 MO M g1t , ZERNEEIAE 95 %
Ph b, SRR S8 B bk o 22 5 172 Ao 22 5 0EA T B R 43 9 XA
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TR b MAC AR E L R R 60 em, 33k S EH T SRR SR SRR A B, T 1 AR A R A
7 e AR 60 em o WML, TEARGEHI AR P AR ARG 100, B X MIAC RS A, iR A
BRI B IE, (UM AR R — IS H i hr, NI, EH B A . MRS MR 3 A8 br it
Fr BRI AT, N 2 Al MY, R R A ARG AR AN AR %5 2 4> FE 0 B RO 25 STERR A ) 89 %
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(£ 1), 7T LAA R AR Gl ox #i A 15 A BT & 1 47 1 BAEMSHBEESHAETRRIWER

Hik. RelE MRS AN B B bR Table 1 Figenvalue of principal component and the contribution

312 WAL RIS HIEHE AR AT rate of variance

FFECHE AR A AR b AR A AR B8 50 A B A A BT msy  RARSR RIEE AR B R%
IEA A, BCRFSFE £ bRifE2E (x £ 5) e 1 000 15171 50.571 50.571

oy AR W, A 1 AR AT R 5 1000 11698 38994 89.565

Tl A AT R VT AR AU AR B AT T RS E 25 IR 1000 03131 10435 100

PRUETR 22 . REEE MG (6 2) . R 2 4520
PAE A AR A R 3 Ae | P MAREORS BZ X978 95 L) b, FF & (B AR I £ 05 1 ) KGR T
R ) G B AR b R I R RE K
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Table 2 Properties and precision test of seedlings

ERSEES FEA M W5E F5 b FHHE (x) PRIEZE (5) Btz Ab 1% 2 (s,) WL (P)%
42 /mm 7.257 2.327 0.102 5 98.6
ff A T 47 i 920
IR &/ 2% 9 4.954 0218 1 97.6

3.2 WMAZELMXS

32,1 W RSB AR YRR E 2 S RO I, ISR T S T A7 AR i A R AR 5
WA 1 . WAE>9.58 mm, MIAREL>14 455 M908 . HAE 4.93 ~ 9.58 mm, fIHREL 4 ~ 14 5
M2 H . MAE<4.93 mm, MAREC<<4 %, @b R BIBUE R E , THE T 90 A L9l & 48 %0
793%, Horb 1 9ty 6.2%, 383 ARV B8R fE 2272 43 05, FF WO 0 BT 44 15 (R AF A 40 b A%
A AR B 400 1T 900 . MR >8.42 mm, MIMREL>12 %%; MW . Mtz 6.09 ~ 8.42 mm, MR %K
7~ 12 % MAH . M2 <6.09 mm, MIARE<7 %, @b X AR BB M e, dH8 W T %l Il 4
WA EN 51.2%, Hobh T 905 12.4%, B E 2 Frgk, T RN HTEARRE, Frfs i a9ae
FEANTE], 1 2R 9% v & 4 et AR I i R A= A8 Ak, ZEHEBM 2 IGO0 T, 28 30 1 M0 ARG 15 R 90 16 4
Gk L9l AR >842 mm, MIAME>12 4 ; MW . HifE 493 ~ 8.42 mm, MIARETE 4 ~ 12 %;
M&7 . A <4.93 mm, MARE<4 5. Z0PAAMER SR R T 85.0%, WL, AREEHI SRR
TE BRI R X046 43 9% A B Y PR S A& IF

322 WMASBNEE RACEHEEAREZE SR T, LR R R IR, G LR B
B oY e 4, Rl ERE 2SO, HEP TAERAR [FEE, TR0 L mT DL il & 48 i 1
85.0% VA I, AR ARG IEA S A B, REAE W MO T B R F ] ) R OO ARBIFSE R bR Ay A R
o, TR TR A ET 85.0%, Ho—, WP ENNN, #RA T AN REZEN BN
HZ ) W TRIRSr A HEXT T BRI 25 i AR USCAR X R Id /&r, 38 143 20 PR AN 8 6 A2 738 4 b IX 52 B
ATREER, MRS T o PR e N SR8 B LL ], BRI, 7578 7 25 A ARG Rl AR DX A 28 4% 1 R0 52 B
AT IFEEA MOl R TTRE B AR LE B2 K iE— 20 X 2 B U Y RS S B IE . K01 1R 4y
R AR 25 042, REOEZ: 1, BIELRULEE 3, FriTHE AN T 208 M I 908 51K N 87.2%),
Hor o T HT 5 2] 17.6%, FEARTE R TR BT BLE 2R, ] 8 7 R MRS v AR S 8 4y
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Table 3 Grading result of tested seedlings

I 92t I 47 I &5 v I gm0 &
AR FEARKE fe R (Hd T 90 &
oA /mm AR £/ % W42 /mm AR %R/ 2% Mt /mm AR K/ 5 H2)/%

AR 1000 >8.0 >11 45~ 8.0 3~ 11 <45 <3 87.2(17.6)
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3.3 AEAREFRHARERTUNE F4 AEREEHREARBEERBRL

T 50 X A [ I 2 25 M AT T R 2 R 30, Table 4 Survival rate of different grading seedlings
40, 50 F1 60 d J5 B iG R EIT g1 (K 4) . o A T 2/%
GREV, MAEERRHIER, miEE 0 amri0d mimd0d RS0 R d
BHII S, HIEAS 30 ~ 40 d A2 4L B I i 61.8 83.4 94.1 100.0
K, IR AW A TR, 1 4 66.5 83.9 93.8 95.5

J& 50 d, T A I 9 i s % 511593.0%
PL b, i g 8 0 TG R AR T 90.0% 5 &
HiJE 60 d, T 2 misRikslim Ak, A 100%, MWz, SiGFE RN 89.1%, KT 90.0%, 1,
AR ) 5t 45 A A AR BTG R AR RO R, AR 40 d, ASTRDBT & 45 0 AR TG 22 AR/ A
M2 AN AR, TSR I s 200 B+ M2 . MoAc i T 56 ik B 0 AR 5, 3 07 1 Y15 il AR
P AR RS O FE, ORET IR GE 2 A, FRRIE R H R EAE T, R E R,
TAEFHUMALIRAE, Har, MRl 2 ORGSR R O 3, LAl B A 4 B R s R AR R e AR K, £ &)
K, BB AR, AFESIT AL ST RE LA AR I R, BRI e A 40 d A BB =
B AR, AHAER A A WA T (FE R E YR ) [ 9esm Il 9.
3.4 AEAREEREAHEEZERKETHLAE

TR B0 AN ) T A AR AL P R E AT 40 d, BSRAE R ERR BB IT SR (R 5), SEREW . AW
J R SE AR R — B B | AR N TR R 22 R, b, T O 3 MR AR R Ik B
e, Wgwifmr, MRz, 190N — B E | ARKER R E L TR RS T 17.8%),
25.6%M 187.5%; Nttt MR IEE T 6.5%, 4.9%F1 25.0%; H 1 %f kB ER S EEs T 0%
WA, ol 0L, Zhi iR A b K T 9l T 90 i s T 2L, Feoilie 1 90 R o kB
MRAER A, A b, s AR K R R T 2 % 0 M AT AR 70 85 35 R sk B R T 20k . DRtk AR B 2%
Az K T T B DL M AR AR E5CA M ARG R A s bR R BRI

I 2% 65.5 83.0 88.5 89.1

K5 TRRESFHAREFEKE

Table 5 Growth mass of different grading seedlings

. — YA
Jo ik A FEA B RSB
i K B /em AR (em - d)
I it 30 5 5552 a 1.51 a 23 B
[Ear) 150 5 50.16 a 127 a 10 A
|| 30 5 47.12 a 121 a 8 A

Y] /NG FHRRIR 251K 0.05 BF KK, KRG TR R 22518 0.05 H B H K

4 it

W AR | AR BRI AR A A5 3 SR FREEAT R T, AR AR 2 S FE o 1 R 2 T
BRAIEF] 89.5%, HAFEERITE 95 %V L, AR FIANAR BCRT VR AT B R 3 0 i F 284645 . 42 R Mo 43
AN . T 90T, M2 >8.0 mm, MIMREL>11 4%, 2w, #EHN 4.5~ 8.0 mm, MARECH 3 ~ 11
s M, M <45 mm, MIREC<<3 %%, %0 BARELEMIACE AN B 7L KRG 5 4 7= 28 R
AL R ISR B e, AR T EAS AR AR B R TR AR S . BT A MR Mo b SR
PEEANTRD, & AR BT 2 25 R 55, 45 il il AR 91 EL A1 10058 24 38 fin— 2L 4> 2 d6 4

T 50 X AN () S5 A RO A P R S B R SR AR K i R T e, T i T R e e fl s 2 A4
H G B R B 95.0%, 1 MK T 90.0%; 40t 1 1 g A 11 90w 2 K W o T 4y,
O T ORI iR R B MK AE K it X ifE— 25 St DA AR R AR 25 A A B R 2 G A8 W 2 4 &
SEPRI
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