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Effects of Fertilization Application Rates on Dry Matter
Accumulation and Translocation of Hullless Barley
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Abstract : Three hullless barley cultivars and lines, QTB13, QTB25 and zangqing 27 were used to study the effects of dry matter accumulation
and translocation in different fertilization application rates. The results showed that responses to the increase of fertilization rate the dry matter
accumulation of the leaf, stem and sheath, panicle was first increased and then dropped with the same as dry matter accumulation amount
and population growth rate. QTBI13 and QTB25 were the highest when the fertilization application rate was F2, zangqing 27 was the highest
when the fertilization application rate was F3. Dry matter translocation amount and contribution rate to grains in different fertilization applica-
tion rates of stem and sheath were higher than leaf. The dry matter accumulation amount of pre-anthesis and after anthesis first increased and
then dropped with the increment of fertilization application rate. QTB13 and QTB25 were the highest when the fertilization application rate
was F2, zangqing 27 was the highest when the fertilization application rate was F3. The suitable fertilization treatments could contribute to
the dry matter accumulation and contribution rate to grains.

Key words: Fertilization; Hullless barley; Dry matter; Accumulation; Translocation

w BERAEFAB
¥ TIBET JOURNAL
“  OF AGRICULTURAL SCIENCES

TEMDEG AT R AT YR P, FYRME R R A T B R AR
KRN R SR L R ORI R BRI EE R BT YRR RN

JEAY AR R S AR A AR B T A 2 B R IR B B AR A R ) o

BTG o — M VR RS W 2 B AL ST S ryastect A TR S 1 iU S

BREL:2019 -06 - 10 HeEy e S TR AU R 42 TR
E&WA : HEREHFH I H AR (CARS05-05A-02) ; 7

FHAOT TSRS, B BV 7 2 P 2 JEE S5

ES (R BRI %’iﬁ%‘LE’J%ﬂﬁ AN 25T

RSN T4 AR QI T 4 (XZNKY-2019-C-045 ) BRftis 2R, /J\%m@éﬁ?%ﬁ% ES~liES
BT R (1987 — ), &0, YRG0, ERAFRA i RUKF A TR bz BT, 5 BRI Bt 5
e Ittt v AN AR A EE TR B PO TR0 LR 4 AR

(1975 =) B BF5E b, 5N F 5 BEE R BOoRTu i # g,

E-mail : ywlang2001 @ 126. com, TR R B R AR, B AT 3 R AR AT LR T
.58 -



nnnnnnnnnnnn

2019 £33 7 R I R

YIS R, TN B R T A
SN Y], o USRI BRI, /N2 B ) B
S TRl A AUIE AT DU AR K S 9T 5 1)
REARLSHE, (H Rt 20 o v D) 2 e AP B 114
FMMCRTE R, WREAR T T o i Heas 8ex , S 80™
BRI, DA% WS IA  Hl it IS AT A2 A
TR A TR S0 BE o DAL G R, R
& BRIE S HEREREIS IR A5 T B SR
I IEDRFAL A B , F5e 28 25 B 08 e ) H B o X1k
A% IR W I it SR K T B 8 i, K 22 bk
IR0 ATy S5 AR SR g A, {E B T
RIS SR RS R B KO
BN, 2 AN AR OR 24 A8 B T IR S I SEAT
- S 5% a3 3 B R SE 1 N s AR B A, 7
180 kg/hm” i EU/K P T e K 5 Hb i 1 % AP R 5T
[ STt

[IESERY S DON-E R 7)iE e S} 2
MABTFE AR B D P, AR LAE B AL AR (R
QTB13 QTB25 FIEH 27 il sapf kL, B S it
JEACF  RIEA AL AT 3 AT B ahfh (5) T
Yy 5 FR 73 e K i 1 9 LA e aed 0 P it A 5 it A
H, B YRR R0 K Fas , i R Rk R
B e HIEAC K-S e A e

1 #MREFE

1.1 REERFR

RS T 2017 AF7E P4 AR B AR MV A 52 6 5
HEAT 4R 3650 m, L4 91°06'E,29°26' N, 4F
SRR 7.4 °C AR R 450 mm, 5T
RN B 17.8 o/kg, A 1. 4 ¢/kg, BlfE
AN 30. 28 mg/kg, HAHE 41. 77 mg/kg, B
33.85 mg/kg, PR B A B & AP 27
(), IETERE B i & QTBI13 F1 QTB25( —#h) .
1.2 Rm@igit

IREGR FHZL X BET, i IE A F2 X it K3 5]
090,180,270 360 kg/hm* ,N: P =1:0. 6, %% kb Hf
53 FO F1 . F2 F3 F4 FoR, ALRL A B R — 4 Fl
PREAEFNE— U 5 S A AR X, 20 ) Rl 7 27
QTBI13 F1 QTB25, BIX M 3 m x4 m =12 m*,15
7IX A7 20 em, A 3 1K,
1.3 BEESNERZ

T BEI] AT I F AR IR A
SIHURE | £5 b 3 BRI HURE 10 R, 22 105 °C R} 7 30
min, 80 CHLTZHE, FRT 8, BAE, B/NXIK
KBS ERE 1 m® T RREC BB BRI B, A

TR IS . bR T R

wH TV iz 5 = T ENAGE TR R
i - ORI AR 28 B T R i

TYIRE % = 8y E TY Bt iz &/ JF E A
NS E TR SR x 100 % ;

AGHT ) AR B X0 7 i i DTk 3 = T ik i
/PR % 100 % ;

G TP R EXS = W DTHR = 1 - fERTT
YRR X P i R DT

AEHT TP AR R 3 = FF AL T4 T F R /i
IRET T AL B x 100 % 5

e TR R i = ERe T i 2 i - JF
T R B

WfE TYRAR R R = s TV R i/ Ik
B9 A R 5 x 100 %
1.4 HELE

FIH Excel2003 i1 DPS #4351 56 By #1740
o,

2 #ERESH

2.1 HEREKFEXBERERE TYRR RSN
2.1.1 K F 2t FAR R T HRARR A0
% 1 AT LA ZE R AR BT, 3 A 75 B A
(R)MTY R B SEEA 3 W5 L F i
PR HESE S 52 501G I J5 AR A B 3 e - AE 0 T
i iR B, T ) B, Bl A B R R AN
DT AR ATC 174 5 Bt o i TS St A B8 0, W o L 22 S
IE AR $, QTB13 1 QTB25 E F2 4b 3 F %
KIECH 27 78 F3 A3 T oK AR (R ) 1], £-4b
PR iR O R 27 > QTB2S > QTB13, i
TE—EJEFEN  HEImiIE A ) T H AR T AR &,
FEAEXTAS ] S A T4 AR SR AN ]

2.1.2 IRERFANEFRESTHRAREGY A
M 2 Al BEE TR IE AT B3, 3 SRR (R)
PREEFE + m 8 ) o1 i Je 3 hn /5 B AIG, QTB13 Al
QTB25 7F F2 b3 R £z K, QTB13 A1 QTB25 )25
T o e R AB 40 FE X B 51.2 % F137.9 %,
25 it Ak 3 55 %) R B8 A A W 2 2 S s T 27 A B3
APRTR e K, 2R T ) o A KA L X BR O 386
% & HNCAL I 5 X BIAETE B 2 5. BEEAK
KRB, AW (R) HRZEM + T4 5
SESCHE IR BRAG, AN [R] 5 R ] 25 8 T4 B 2 25 S AN
B3, WIS RGN A B TR TR
TR I — 7 Y L 9 it A 2 5 S5 T A1
Tt AT AN [R] it Ao 5 R 2S00 T4 B AR R A 2 /N o



R I 2019 £ bELEHS
A2 or aanicULTURAL BeiENcES
®1 FELBERHEHTHRRERTH
Table I ~ Dry matter accumulation amount and variation of leaf at main growth stages
53 BE] P THAER TS IS
Tillering stage Jointing stage Anthesis stage Filling stage Maturity stage
mA(R) AR . ] . ] .
Varten Troment AU PO FA O F
(kg - hm™2) [LHBI(%) (kg - hm™2) WHI(% ) (kg hm ™) LHI(% ) (kg hm=2) LLBI(% ) (kg - hm™2) LHI(%)
Dry Ratio Dry Ratio Dry Ratio Dry Ratio Dry Ratio
weight weight weight weight weight

QTB13 FO 848.02b  65.60a  1507.78d  36.68b  1834.45d 24.82b  1621.17¢  13.16b  1333.10c¢ 9.45a
F1 970.53b  62.13ab  2153.48¢ 37.83b  2868.70c  28.12a  2727.48b  16.96a  1535.68c 8.00b
2 1356.92a  58.71bc  3257.40a  43.8la  3851.14a  28.10a 3038.03a  15.50a  2244.88a 9.13ab
F3 1240.33a  56.92¢  2806.01b  42.68a  3549.84b  27.68a 2962.3lab 16.29a  2138.14a 9.62a
F4 1250.93a  57.80c¢  2681.05b  43.0la  3348.34b  28.89a 2820.93ab 16.5la  1872.70b 10.50a

QTB25 FO 976.21d  61.6la  1859.97d 37.20b  2272.14d  26.34c¢ 1721.12d 13.10b  1467.18d 9.17a
F1 1159.42¢  61.56a  2486.17c¢  40.33b  3133.56c 27.03bc 2392.16c 14.17b 1648.37cd  7.84b
2 1739.67a  61.26a  3557.33a  45.05a  3925.59a 27.85ab 3363.85a 16.14a  2088.87a 7.96b
K3 1510.86b  60.26a 3317.92ab 45.57a  3650.86b  28.15ab 3233.95ab 17.67a  2000.59ab  8.64ab
F4 1468.24b  60.45a  3180.77b  47.57a  3488.61b  28.75a  3014.93b  17.54a  1804.39hc 9.69a

e

= R 27 FO 1059.74¢  65.17a  2732.86¢c  46.08a  3268.70c  31.24a  2133.25¢ 15.50c  1476.27c¢ 8.74a

zangqing27

F1 1131.06c  62.39a  2966.37b  47.50a 3364.69bc 30.68ab 2608.40b 16.58bc  1602.59¢ 7.65b
F2 1364.59ab  62.60a  3565.78a  46.30a  3893.90a 29.52ab  3293.83a 18.27ab  2084.85b 8.47ab
F3 1483.17a  59.13b  3724.73a  46.79a  4022.90a 28.62b  3413.70a 18.29ab  2607.49a 9.38a
F4 1347.38b  59.00b  3008.27b  45.48a  3582.25b  29.22ab  3250.60a  19.31a  2014.88b 9.28a

T« [ SN EUR 5 A R /NG bR S R b B ) 22 53 1.2 (P < 0.05) , R Al

Note: Different letters within a column indicate differences significant at the 0.05 levels. The same are as in the following figures and table.
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Table 2 Dry matter accumulation amount and variation of stem and sheath at main growth stages

S BE] el THAEH] THES I )
Tillering stage Jointing stage Anthesis stage Filling stage Maturity stage
=]
A (R) Qb3
Variety Treatment  THVRTE THRE TR THRE THRE

(kg - hm™2) [LHI(% ) (kg - hm™2) WWHI(% ) (kg hm ™) LHI(% ) (kg hm™2) LLfI(% ) (kg - hm™*) LLHI(%)

Dry Ratio Dry Ratio Dry Ratio Dry Ratio Dry Ratio

weight weight weight weight weight

QTB13 FO 444.80b  34.40c  2592.54c  62.80a 4764.25d 64.42a  7042.32¢  65.34a  3256.40c 23.11b
F1 594.69b  37.87bc  3536.77b  62.17a  6339.46c  62.15b 8710.07bc  60.38c  4081.33b 21.27c

F2 954.74a  41.29ab  4178.39a  56.19b  8633.78a 62.98ab 10644.91a 64.49ab 5146.18a 20.90¢

F3 939.69a  43.08a 3767.07b  57.32b  8059.26a 62.82ab 10050.89b 62.94b  4821.47a  21.67bc

F4 913.11a  42.20a  3555.04b  56.99b  7114.15b  61.40b  9051.54b 64.04ab  4420.41b 24.78a

QTB25 FO 609.98d  38.39a  3138.62¢  65.35a  5263.74d  60.91a  7369.99¢  63.75a  3934.69d 24.59a
F1 723.24¢ 38.44a  3675.06b 59.67b  7083.7lc  61.09a 8704.28b  63.44a  4402.09¢ 20.95b

F2 1098.85a  38.74a  4348.07a  54.95¢ 8605.53a 61.03a 10163.72a 63.07a  5705.60a  21.74b

F3 996.66ab  39.74a 3963.79ab 54.43¢  7981.71b  61.52a 10083.54a 60.42b  4936.45b  21.32b

F4 960.37b  39.55a 3508.35bc  52.43¢  7397.60bc  60.95a 9761.15ab  62.56a  4430.59¢ 23.78a

=
. H 27 FO 565.44d  34.83b  3196.43¢  53.92a  5825.08c¢  55.65a 7606.43d 55.33ab 3791.62c¢  22.44ab
Zangqing 27

F1 682.5led  37.61b  3278.38¢c  52.50a  6157.82¢  56.14a  8752.7lc 55.63ab 4311.60b 20.58¢

F2 814.68bc  37.40b  4135.68a  53.70a  7420.28b  56.26a 10126.54a 56.16ab  5683.96a 23.08a

F3 1024.34a  40.87a  4236.02a 53.21a 8061.18a  57.30a 10543.67a 56.49a  5929.79a  21.33bc

F4 935.93ab  41.00a  3606.87b  54.52a  7026.81b  57.47a  9209.89b  54.70b  4666.15b  21.49bc
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Table 3 Dry matter accumulation amount and variation of panicle at main growth stages
TFIE eI e8]
Anthesis stage Filling stage Maturity stage
wR L, Fo i P P

(kg - hm~?) el (% ) (kg - hm™?) Hefl (% ) (kg - hm™?) Hefl (% )

Dry Ratio Dry Ratio Dry Ratio

weight weight weight

QTB13 FO 795.37¢ 10.76a 2645.40¢ 21.50ab 9510. 36e 67.44b
F1 992.38b 9.72b 3643.63a 22.66a 13578.67¢ 70.73a

F2 1222.60a 8.92b 3917.63a 20.01b 17253.03a 69.96a
F3 1217.33a 9.49b 3777.25a 20.77ab 15286.70b 68.71ab

F4 1124.97a 9.71b 3323.91b 19.46b 11548.94d 64.73c¢

QTB25 FO 1102. 60c 12.74a 3038.67d 23.14a 10603.93e 66.24b
F1 1377. 84ab 11.88ab 3774.69h 22.39a 14972.63¢ 71.21a

F2 1571.08a 11.12be 4337.42a 20.79bc 18438.76a 70.29a

F3 1340.99abc 10.33¢ 4009. 74ab 21.92ab 16213.28b 70.04a

F4 1250. 55be 10.30c¢ 3419.34c¢ 19.90¢ 12397. 10d 66.54b

JCH 27 Zangqing 27 FO 1372.08¢ 13.11a 4007.69¢ 29.17a 11628.50d 68.82b
Fl1 1447.67¢ 13.18a 4373.16b 27.79ab 15036. 82¢ 71.77a

F2 1874.99ab 14.22a 4608. 76ab 25.57¢ 16854.73b 68.45b

F3 1978.31a 14.07a 4708.02a 25.22¢ 19272.72a 69.29h

F4 1625.51be 13.31a 4375.55b 25.99bc 15032. 60c 69.23b

2.1.3 #HEKFHFRETFHARZAY w0 H
33 AT UL, AR I B it IS R 5, BT
T RIS NG T R F, QTB3 Fil QTB25
TE F2 Ab BT B K, 43l F X BR B i 53.7 % 48. 1
% 81.4 % F142.5 % 42.7 % [73.9 % , % Jita e Ak
P 0 HR IS 5 W v 2 S . BT 27 E F3 AbIET B
K, B X B i 44.2 % 17.5 % 65.7 % , 4%t
JEAh B X R 2 22 . AR AR T
A Ab B R By A A 25 25 5, QTBI3 it ITAb 2 F1
F2 F3 F4 735 Lk FO Ab PR S 42.8 % 81.4 % 60.7
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FH 2% 4 AT, A ] it R 7K S %o 75 BR A B B 1) T
Py R R 5 A AR A R A E A U A R

N3 A an A (R ) B AR B340, & R AR
S HAERHREI RIS LI NN BEE, 4
BT EE, QTB13 1 QTB25 [ 14 i L A A K >R
FRIFEA —3, #AE F2 b H ik, (H S F3 (F4 4k
A REES, 5 FOF1 A EFEES,F2 b
Ty A B il b FO F1 AbPRE; 78.8 % \57.7
% F179.0 % 50.8 % ;i 27 ()T Y B R A
KR RIIEA 3, ARTE F3 b F ik, 5 HE
BT WS, TP R R FO Ab
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Table 4  Dry matter accumulation amount and population growth rate at different growth stages in different fertilization application rate of hull - less barley

4 BB aE I L B FPRLIE WU BE
Seedling stage Organogenesis stage Grain formation
A CR) ST
Variety Treatment A2 AR A AR CRSUES REAER CRSUES
(kg-hm2) (kg-hm=2-d"') (kg-hm-2) (kg-hm=2-d") (kg-hm2) (kg-hm2-d-")
DMA GR DMA GR DMA GR

QTB13 FO 1292.82¢ 31.53¢ 6101.25¢ 305.06¢ 6705.79¢ 124.18¢
F1 1565.23b 38.18b 8635.32b 431.77b 8995.13b 166.58b

F2 2311.66a 56.38a 11395.87a 569.79a 10936. 56a 202.53a

F3 2180.02a 53.17a 10646.42a 532.32a 9419. 88b 174.44Db

F4 2164.05a 52.78a 9423.41b 471.17b 6254.59¢ 115.83¢

QTB25 FO 1586.18d 38.69d 7052.29¢ 352.61c 7367.32c 136.43¢
F1 1882. 66¢ 45.92¢ 9712.46b 485.62b 9427.98b 174.59b

2 2838.52a 69.23a 11263.69a 563.18a 12131.03a 224.65a

F3 2507.52b 61.16b 10466. 03ab 523.30ab 10176.77b 188.46b

F4 2428.61b 59.23b 9708. 14b 485.41b 6495.33¢ 120.28¢

T 27 Zangqing 27 FO 1625.18d 39.64d 8840.68d 442.03¢ 6430.53d 119.08d
F1 1813.57¢ 44.23¢ 9156.61cd 457.83be 9980. 82¢ 184.83bc

F2 2179.27b 53.15b 11009. 90ab 550.50a 11434.37h 211.75b

F3 2507.51a 61.16a 11554.88a 577.74a 13747.62a 254.59a

F4 2283.30b 55.69b 9951.27he 497.56b 9479.05¢ 175. 54¢

TE:DMA TH B R G GR T B A KR

Note; DMA: Dry matter accumulation; GR: Growth rate.

FARHARE KR
2.3 MEREKEMNERERE TYRFEIENZ T
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W 2R B T o A i i S I A R A
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Table 5 Dry matter translocation amount and contribution rate to grains in different fertilization application rate of hull — less barley

izt (kg - hm ™) His % (% ) DT (% )
Translocation amount Translocation rate Contribution rate
A (&) Qb3
Variety Treatment n S n ey it o~
Leaf Stem and sheath Leaf Stem and sheath Leaf Stem and sheath
QTB13 FO 501.35b 1507.85d 27.31¢ 31.55¢ 5.49¢ 16.51b
F1 1333.02a 2258.13cd 46.35a 35.46bc 10.07b 17.05b
F2 1606. 26a 3487.60a 41.69b 40.38a 10.00b 21.72a
F3 1411.70a 3237.79ab 39.77b 40.08a 9.32b 21.37a
F4 1475.64a 2693. 74he 44.00ab 37.87ab 12.75a 23.27a
QTB25 FO 804.95¢ 1329.05b 35.37b 25.08¢ 7.84c 12.95d
Fl1 1485.19b 2681.62a 47.35a 37.84ab 9.64be 17.40be
F2 1836.72a 2899.93a 46.79a 33.70b 9.82hbe 15.51¢
F3 1650. 26ab 3045.26a 45.19a 38.15ab 10.25b 18.91b
F4 1684.22ab 2967.01a 48.28a 40.09a 13.76a 24.24a
W 27 Zangqging 27 FO 1792.43a 2033. 46b 54.81a 34.85a 15.00a 17.01a
F1 1762. 10ab 1846.22bc 52.37ab 29.97be 11.92b 12.48b
F2 1809. 05a 1736.32¢ 46.45bc 23.38d 10.97b 10.53b
F3 1415.41c¢ 2131.39ab 35.19d 26.31cd 7.33¢ 11.04b
F4 1567.37hbc 2360. 66a 43.32¢ 33.46ab 10.25b 15.44a

MEEA BT HBERTAER T RABR X THIE AURES T B SRR AIXERP R ST M AN ]
#6 TRGELEESRTHRARERGIFRNTHE

Table 6  Dry matter accumulation amount and contribution rate to grains in different fertilization application rate of hull-less barley

M (kg - hm™?) REFR(%) IR (% )
Accumulation dry matter Accumulation rate Contribution rate
(&) 43
Variety Treatment
TERT TE5 TEH 1EfE TEHT 1EfE
Pre-anthesis After anthesis Pre-anthesis After anthesis Pre-anthesis After anthesis
QTB13 FO 2804.57c 6705.79¢ 52.44c¢ 47.56a 29.46d 70.54a
F1 4583.54b 8995.13b 53.13¢ 46.87a 33.71cd 66.29ab
F2 6316.46a 10936. 56a 55.69b 44.31b 36.70bc 63.30bc
F3 5866. 82a 9419. 88ab 57.71b 42.29b 38.46b 61.54c
F4 5294.35ab 6254.59¢ 64.94a 35.06¢ 45.83a 54.17d
QTB25 FO 3236.60c 7367.32¢ 54.02b 45.98a 30.62¢ 69.38a
F1 5544.65h 9427.98h 55.17b 44.83a 37.06b 62.94b
F2 6307.73a 12131.03a 53.75b 46.25a 34.20bc 65.80ab
F3 6036.51ab 10176.77b 56.04b 43.96a 37.23b 62.77h
F4 5901.77ab 6495.33¢ 65.15a 34.85b 47.63a 52.37¢
T 27 Zangqing 27 FO 5056.00c¢ 6430.53d 61.95a 38.05¢ 44.69a 55.31d
F1 5197.97be 9980. 82he 52.36¢d 47.64a 33.62bc 66.38bc
F2 5420.36ab 11434.37hb 53.57¢ 46.43ab 32.16¢d 67.84ab
F3 5525.11a 13747.62a 50.57d 49.43a 28.67d 71.33a
F4 5553.55a 9479.05¢ 56.41b 43.59b 37.71b 62.29¢
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