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Effects of zinc on development of grain and dry matter accumulation
in spring wheat after the ear culture in Vitro

DONG Xin-jiu, ZHOU Hong-hua, WANG Jin-ling, WEI Ling-ji" , HAO Xiang-dong, WANG Xian, ZHAO Gao-bo
(Key Lab . of Oasis Ecology Agriculture of Xinjiang Bingtuan , Shihezi 832003, China)

Abstract: Ear in Vitro culture technology was employed to study the disciplinarian of the effect of zinc on spring wheat
growth at the last stages and yield character. The selected 6 zinc levels were 0, 0.3, 3, 6, 30 and 300 mmol/L. The
results showed that spring wheat appeared to grow best under Zn** concentration of 6 mmol/L, in which the chlorophyll
content in flag leaf, length of the first joint under spike, kernel number per spike, grain percentage, 1000 — grain weight
and dry matter weight of spike were significantly or highly significant higher than those of CK; However, the difference of
length of the second joint under spike and flowering number was not significant between these two treatments. Growth of
wheat was restrained under the condition of both low zinc (the concentration of Zn?* is 0.3 mmol/L) and high zinc (the
concentration of Zn>* is 300 mmol/L) . All the trait index under low zinc condition was lower than those of CK. High
zinc application not only reduced yield but also caused the waste of zinc fertilizer and environment pollution .
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1 MHHES5F

1.1 RBFE

RETF 2005 EEFBA T T RERER R
¥ (42°N,86°E) # 17, R +ERHE L ,0—20 cm
HESHIR 15.1 g/kg, 24, 0.94 g/kg, 85 0.89
g'kg, 8 25.8 g/kg, B R A 63.1 mg/kg, R BE
27.8 mg/kg, HR 4 168.2 mg/kg, HLiXFE/NE &
HEHESS , FhAHRIME, R 66.67 o, 5K,
BAMNEFHRAHESEAEEEH,

BAEEFARR Zo® EH 0.0.3.3.6.30 f
300 mmol/L 6 MNAEE [ 43 B 1(CK).2.3.4.5.6 &
AL, BAEER 10K,

R THBENERERAER-BWEFNEE

FEEARIE, FFIERT 6 d EBURICH MR, NI
W, BFEKPHFEERN, ZEERHTR, R EEN
AT A8, 1% FREE 15 min, 23 K
THEKMGE, EdMEBRARALESEEXE®
BAREFRENT ORP O ORBRE BEE BF
LRBETERET 1 m/LPERBERTFRHEG
hRERERKNETS), BMHBELR 10K, 8
MG S B CHARFEPESR, R L2 WA, BRZE
BEEHTE 18 —22C,85~7 dFBH 1 KFFE,
BHREFHA MS BREN TR S (B E ZnSO, -
TH,0)Fl Bs SEFEM AR AR EA L FE, E
WEWRE N 4% ,pHE N 5.0 ~5.5,
1.2 MEMBEAHZE

FEAE R ML )5 W A 4 5 A SPAD - 502 B Rt
ZFENEEP)WEETAHRENHEN TR, &
Z30K; SRR 6.9.12.15.18 F1 21 d 4
FIERE,105°C R 15 min, OCHBHE , R TYWHE
H; TRARBJE &R 10 %R &/ —3ma =
W R B, B /N RS S 30 2, W & TR
#H,

2 ZHRY50W

2.1 EXPMEEHHERSENIN

RIEH, SHAELSXMEL, FEEFHEASLE
Bt R RS EHE IR B— AR E Zn®”
BN GEESEBEWEER, FEYXAE I
WREE D7 300 mmol/L LM FRES B SN HBKE
RBBBEKTE, FEEFHRA, BT ** KEH
300 mmol/L WAL 5 MM R ETEEZF AT
BEKFS, 2ot W EHR 3.6 F1 30 mmol/L By H
¥R B EKE, _Zn“WEﬁ 0.3 mmol/L(f&4%)
Ry Ab S R & B TE R A B 3 E Y R A .

®1 TELEENDZEM I SPAD EH T EKE
Table 1 SPAD value in flag leaf and joint length of spring wheat under different treatments

SPAD {H SPAD Value

B B Joint length(em)

Treihtn;g;nts }F‘mé’lf e . . &J—Zﬁ . . @J:ﬂﬁ .
Day of anthesis Two weeks after anthesis 1st joint under spike 2nd joint under spike
1(CK) 53.97%2.05 a 50.72+2.94 ¢ 38.6x2.4 be . 18.7+2.2 a
2 53.62+1.34 ab 50.15+£3.00 ¢ 36.4x2.4 ¢ 17.7+2.0 a
3 54.42+£2.30 a 54.05+2.33 a 40.2x£2.9 ab 18.9+1.1a
4 54.45+2.33 a 53.98+£2.01 a 41.3+2.5a 18.7+2.1a
S 54.04+£2.37 a 54.19+2.53 a 41.8+3.5a 19.1x1.7a
6 52.53£2.47b 52.16+2.10 b 42.0x13a 19.2+1.7 a

H(Note) : NRIFRHBRREFE 5% B E KV Different letter in same column means significant difference at 5% levels. T[] Same as follows.
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2.2 #x/NETEKEMNFSN

R Zo?* WEX NEB T K EREREE,
Zn®* Y E N 6 mmol/L 1 30 mmol/L Bl — T KE S
SRR X B E K, Zo’ RE N 300 mmol/L
i AR T AR B E K AR Zn® W EX/NER
BERELDEELW; Zo** WEH 0.3 mmol/LKEE)
i, B — 9 A A R E R AR GGR 1)
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B; S 18 d ERB, 2o HE N 6 mmol/L il 30
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B, B 5 21d B 4 B Ho X BB W 73.96%
56.25% , 18 & Zn®* W E R 0.3 mmol/L F 300
mmol/L Ay 4b ¥ & T b X M BEK T 20.83% #
10.2% , HEABH TFTESABHEERRFAL,
R, e B4 NEBBTOERERE
FIMmEE Y B R B E
2.4 S3hEFEERAEE
2.4.1 XM/NERNBMELRHTEW MR 2
RL,ZnP T HREERN 6 mmol/L IEKHT 1 +2 HETF
B BERARELEYER, SHENERZXEE
ZKF,Zn* ¥R EEH 300 mmol/L B} ,3 £ + 4 LT
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Fig.1 Effect of different treatments on dry
matter weight of spike

2.4.2 MWAETHENER R2EBFH,HFX/D
ETRENEWNDE, E— EHWBEN,EEH 2 W%
EMEATREZRRS; B4 2" REBT 6
mmol/L FRENH R TR, Zo®* EE X 6 F1 30
mmol/L 9 AL 38 53 51 L X B 9 T hL BB 3R 255.5% F1
179.2% ,REE R BB EKFE, B Z2®* WERH 0.3
mmol/L I 4b 38 2 T b Xt R MK T 6.98% , i B 4 T
SEMSFZHANTFRENER, SBEFES
BRI NANREMFEE Y, B, EASRE
B AR B SRR LR R A E E IR R, 4 fE A B
B R AR E AR

®2 BN NEWHUB EXENTHEHRE

Table 2 Effects of zinc on grains per spike, grain percentage and 1000 — grain

fham 25 F 3 Grain number(No.) INIEBL gg;x :F‘*_?Zi
Treatments 17 +27% 3 +47E B Flower number Grain percentage 1000 — grain wt
1st and 2nd flower 3rd and 4th flower Total (No.) (%) (g)
1(CK) 32.2+2.49b 19.3+3.09 a 51.5+4.67 ab 77.0£5.93 a 67.01+£5.75b 9.31+0.20 ¢
2 32.7+2.67 ab 20.1£4.07 a 52.8+6.00 ab 75.9+5.82 a 69.63+7.01 ab 8.66+£0.30 f
3 34.0£2.16 ab 20.7+4.57 a '54.7+6.38 a 771.4+5.48 a 70.60 £ 5.94 ab 14.94+0.37d
4 35.2+2.97 a 21.7+3.53 a 56.9+5.55 a 77.2+8.36 a 74.02+6.13 a 33.70+£0.62 a
5 33.7+4.42 ab 20.3+4.76 a 54.3+8.04 ab 74.5+9.14 a 73.07+8.48ab 25.99+0.295b
6 32.4+2.17 ab 18.1£2.69 a 50.5+4.06 b 73.6+3.20 a 68.56 +3.87 ab 22.21+0.34 ¢
3 ik RAERHEBMARE, RRIKRESNERKRESR

FHRERA, BEXPERT AT SR TR A
THWEAKE BEHR SERERTRENEHE
E; MANEE_FHERE 3L +4 BETHET

MNETYRRBEB=E—EWEHER. Z640W0
FH L E 20> WRERN 6 mmol/L 214 F , #ITH AR
BROPEEREETRAYRR &AM, WKE
MBI EAM T /AAER T A KA ERTH
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