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COMPARISON OF METHODS FOR THE EVALUATION OF
VIABILITY OF WHEAT SEEDS MECHANICALLY INJURED

Maria Hermanowicz

INTRODUCTION

Increasing mechanization of agriculture (combining, threshing, clea-
ning, transport) undoubtedly is greatly advantagous, but is also followed
by some undesirable effects. Some of them are crop injuries which are
particularly hazardous in seed material |1, 3, 6, 11, 13, 18]. The suscepti-
bility to such injuries is among others on the grain structure. According
to Strona [17] soft wheat kernels may be damaged up to 50-60°0, hard
wheats — to 80-90%, rye — to 100°o and maize — to 80-95%0. The most
hazardous are the cases when the whole embryo or its part is broken
off or damaged [16]. Injuries to the pericarp and seed coat, resulting in
losses in the endosperm lead to a reduction of germination energy and
ability (according to Kuperman the germination ability may be reduced
up to 30% with increasing percentage of removed endosperm). In addi-
tion such seeds are more susceptible to the infection by pathogenic mi-
croflora and their sensitivity to unfavorable soil conditions is increased
(in case of soil exposed to drying. Differences in germination ability
between intact and damaged seeds amounted to 24-40°). The growth,
development and overwintering of seedlings orginated from damaged
seeds are markedly depressed. Czazow [2] reported that plants from
intact and damaged seeds overwintered in 94 and 67 percent, respective-
ly. The presence of damaged seeds in the seed material affects conside-
rable yields reductions. In Kuperman’s [9] four year experiments the
intact, slightly damaged, and gravely damaged seeds produced yield of
22.6; 15.5 and 8.5 g/ha, respectively. According to Strona [17] damaged
seeds reduced yields by 3-3.5 g/ha in winter cereals, and by 6 q/ha in
spring cereals.

The results of standard tests on germination ability of mechanically
injured seeds carried out under laboratory conditions have not reflected
the real sowing value of these seeds when planted in the field [2, 7, 8,
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16]. This discrepancy of results indicates that it is necessary to select a
method which would make it possible to objectively determine the so-
wing value of mechanically injured seeds.

MATERIAL AND METHODS

Three methods for the assessment of the sowing value of wheat seeds
were compared in the preliminary experiments: 1) The standard method
— direct germination for the determination of germination ability, accor-
ding to PN (Polish Standard)-69/R-65950; 2) The Germ method — the
seeds were placed in rolled filter paper and incubated in the dark at
a temperature of 20°C for 14 days; 3) The Derlitzky method — the
seeds were planted in zinc containers with perforated bottoms, of size
10 X 10 X 10 cm, filled with sterilized sand of 1 mm in diameter. They
were covered by a 2 mm layer of coarse-grained sand (1.5-2.5 mm in
diameter). The containers were placed in water to ensure good infiltra-
tion and were kept in light at 20°C. The seedling vigor was determined
after 14 days. In addition, the length of shoots and roots of washed
seedlings was measured.

The experiments were conducted on intact and injured seeds of Etoile
de Choisy winter wheat harvested in 1973. Four replications with 100
seeds each were applied. The proper experiments were carried out in
two succesive years on Grana and Kaukaz winter wheat seeds from 1974
and 1975 harvests. The seeds which had been exposed te varying direc-
tions and levels of quasi-static loads were tested with the use of both
standard and Derlitzky methods. On the basis of preliminary experi-
ments the size of zinc container was increased to 12 X 12 with height
of 14 cm. The undamaged handthreshed seeds were used as the control.

RESULTS

The analysis of preliminary experiments (Table 1) indicated that the
standard and Derlitzky methods gave similar results. However, with the
standard method the injured seeds used to get molded rendering the
appropriate evaluation difficult. Even with replacing the filter paper
after determination of germination energy (i.e. after 4 days) a secondary
infection took place. The Germ method produced deviating results prec-
bably owing to covering the seeds with strips of tomofan which was
applied to hamper infection and make the unrolling of paper easier.
The purpose of tomofan was also to facilitate the measuring of roots
which otherwise used to grow through the paper.

The proper experiments were conducted with the use of both the
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Table 1
Results of preliminary experiments
Injured seds Intact seds
Method viable shot root viable shot root
seds length length seds length length
% cm cm A cm cm
Direct germinatien 61.7 97.1
Derlitzki’s method 60.7 18.7 11.0 97.0 20.6 13.3
Cerm’s methed 46.7 69.0

standard and Derlitzky methods. The conformity of results obtained with
the use of both methods was evidenced by high coefficients of correla-
tions (r = 0.83-0.92) which existed between the seedling vigor and ger-
mination ability (Table 3). The precision of both methods wah high
(LSD constituted 6.97 and 4.65 percent of the mean for the standard and
Derlitzky methods, respectively), but the Derlitzky method was more
sensitive, enabling one to discern differences resulting even from small
seed injuries. The calculated F value for this method amounted to
100.99, as compared to 46.16 computed in the case of the standard me-
thod (Table 2). In addition, the Derlitzky method permits the determi-
nation of the shoot and root lengths which differ depending on the levels
of quasi-static loads, and show high correlation with the seedling vigor
(r = 0.89 and 0.79 for shoots and roots, respectively).

With the use of Derlitzky method the seedlings have to overcome the
resistance of the layer of coarse-grained sand covering the seeds. Their
ability to do it reflects their strength and soundness. In comparison with
the standard method the percentage of normally germinating seeds in
this method was lower (86.8 as compared to 89.1%) as well as that of
abnormal seedlings (2.3 vs. 4.4%0). On the other hand, the number of
molded and decayed seeds was markedly increased (from 4.1 to 10.3%).
These seeds on petri dishes produced abnormal seedlings, just started to
germinate, or did not germinate at all.

Additional information of considerable importance could be obtained
on the basis of Kietreiber’s [5] investigations by making observations on
the germination of seeds placed in rolled~filter paper together with soil
collected in the field. These observations would make it possible to re-
veal the influence of pathogenic microflora on the germination ability
of mechanically injured seeds. In preliminary experiments along this
line the germination ability of injured seeds amounted to 46 and that

of intact seeds — to 98 percent.
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Table 3

Average correlation coefficients between seedling vigor, germination ability, shoot
and root length of winter wheat seeds harvested iin 1974 and 1975

Cultiver Germination ability Shoot length Root length
I II I II II1 I II II1
Grana 0.91 0.92 0.81 0.93 0.81 0.80 0.90 0.74
Kaukaz . 0.89 0.83 0.87 0.4 0.80 0.80 0.83 0.63

*»*x _ Significant at the 0.01 level.

The presented results are in agreement with findings of some authors
[4, 11, 12, 16, 17]. These investigators demonstrated the necessity of
testing injured seeds for seedling vigour and produced evidence of high
correspondence of this trait with field emergence.

REFERENCES

Duczmal K. Urbaniak Z.: Hod, Ro$lin Aklim. i Nasienn., 1960, 4: 1—32.

Czaszow S. A.: Selekcja i siemienowodstwo, 1961, 4: 21—24.

Czaszow S. A.: Selekcja i siemieno:Zodstwo, 1964, 4: 30—32.

Gricenko W. W., Koloszina Z. M.: Siemienowiedienije polewych kultur, 1972,

Moskwa.

5. Kietreiber M.: Jahrbuch 1974 der Bundesanstalt fiir Pflanzenbau und Samen-

priifung in Wien, 1974, 89—96.

Konieczna M.: Inf. o wynikach badan nauk. zakoncz. w 1970 r., 1972, PWRIL,

Warszawa, 260—261.

Kuperman F. M.: Selekcja i siemionowodstwo, 1948, 7: 65—68.

Kuperman F. M.: Selekcja i siemienowodstwo, 1949, 1: 62—66.

Kuperman F. M.: Selekcja i siemienowodstwo, 1950, 3: 45—48.

10. Kutepow B. P., Krachelew A. N., Kalabuchow A. N., Sokolow N. C.: Selekcja
i siemienowodstwo, 1973, 4: 68—T70.

11. Landers R. L.: Crop soils, 1971, 23: 9—10.

12. Lichaczew B. S.: Tr. po prikL bot. genet. i selekcji WNII rastienowodstwa,
1974, 51: 97—114.

13. Litynski M., Urbaniak Z.: Post. Nauk rol., 1955, 5: 11—25.

14. PN-69/R-65950 — Material siewny — Metody badania nasion, 1971, PKWN War-

e e

2

ak al s

szawa.
15. Sorokin N. W. Zinowiew L. S. Naucz. tr. sew.-zap., 1973, 24: 118—123.

16. Spreafico L.: Prac. Int. Seed. Test. Ass., 1965, 30: 727—735.
17. Strona I. G.: Biul. IHiAR, 1973, 5—6: 21—23.
18. Urbaniak Z.: Post. Nauk rol., 1957, 1: 91—104.



526 M. HERMANOWICZ

M. Hermanowicz

PROBA USTALENIA METODYKI OCENY WARTOSCI SIEWNEJ NASION
PSZENICY MECHANICZNIE USZKODZONYCH

Streszczenie

Wzrastajace nasilenie mechanizacji rolnictwa prowadzi obecnie do uszkadza-
nia nasion, co jest szczegblnie grozne przy materiale siewnym i powoduje zmniej-
szanie jego zdolnoéci kielkowania. W prowadzonych badaniach zaistniata koniecz-
noé¢ wybrania obiektywnej metody, ktéora pozwoli na ocene warto$ci siewnej ma-
terialu mechanicznie uszkodzonego.

W badaniach wstepnych stwierdzono, ze uszkodzone mechanicznie nosiona kiet-
kowane na szalkach, w bibule i metodg Germa wykazujg duzg skionno&¢ do ple-
$nienia i wtoérnej infekeji, co utrudnia ocene skietkowanych nasion. Bardziej obiek-
tywna okazala sie metoda Derlitzkiego, dzieki ktérej oprécez mozliwo$ci oceny sily
wzrostu ogranicza sie wtérna infekcje nasion kielkowanych w utrudnionych wa-
runkach.

Wybdér metody potw:ierdzily do$wiadczenia przeprowadzone w latach 1974 i 1975
na dwoch odmianach pszenicy ozimej Grana i Kaukaz, ktére poddano dziataniu
réznych kierunkow i poziomoéw obcigzen quasi-statycznych.

W celu porownania przydatnosci do badan metody oceny zdolnosci k1e1kowa-
pnia i metody Derlitzkiego obliczono wspolczynnik korelacji r = 0,94—0,97. Mimo
duzej $cistosei poréwnywanych metod (NRU% = 6,97%, NRU% = 4,650) bardziej
czula, o 2,5 X wyzszych warto$ciach Femp okazala sie metoda Derlitzkiego. Sila

wzrostu wykazala duza korelacje z dlugo$cig pedow (r = 0,89) i diugo$cia korzeril
(r = 0,95).

M. XepraHosuy

TIONIBITKA YCTAHOBJEHUA METOLUKYM OLIEHKM IIOCEBHOM CTOVMMOCTHU
CEMAH HMIIEHMIIBI, IOBPEXIEHHBIX MEXAHUYECKN

Pes3wme

PazBurtiue MexaHm3aluyu CeJbCKOT0 XO03AJCTBA NPUBOAMAT K IOBPEXKACHIIO CEMAH,
YyTO0 OCOGEHHO OIMAaCHO B OTHOLIEHMM IIOCEBHOIO MaTepuaja MeJjiedeT 3a coDOoil yMEeHb-
LLIeHJe ero BCXOXKEeCT. B IIPOBOAMMBIX MCCIeAOBAHMAX BOZHMKJIA HEOOXOAMMOCTh
130paTh OOBEKTMBHBIE METOJbI, ITO3EOJIAIONINE OIleHMBaATh IIOCEBHYIO CTOMMOCTH Me-
XaHM4YeCKM IMOBPEKJEeHHOro Marepuada.

B npeaBapuTeNbHbIX MCCIAEJOBAHUAX YCTAHCBJEHO, YTO MeXaHMNYeCKM II0BpPeX-
chennble ceMena, mpopacTalple B Yallledkax IleTpy, mpoMaKaTenbHO) Oymare u I10
Merony I'epma, obHapyXMBAIOT OOJBLIYI0 CKJIOHHOCTbL K IIJIECHEBEHMIO U BTOPUYHON
nudeKIyM, YTO 3aTPyAHSET OLeHKY Ipopoclmx ceMAH. Bosee 0OBbeKTVMBHBIM OKa3aJ-
ca weron IepamMTIIKOro, Ojarofapsi KOTOPOMY, KpoMe BO3MOXKHOCTY OLECHKM CHUJIbI
pocTa, OrpaHMuYMBaeTCA BTOPUYHAs MHMEKNMA CeMAH, NMDOPacTAOIMX B OCJIOZKHEH-
HBIX YCJIOBUAX.

V36paHue 9TOr0 MeTona IIOATBEPAUJIOCH ONbITaMy, TIPOBEAEHHBIMM B 1974 un
y 4
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1975 r.r. Ha JABYX copTax o03MMOy1 miuneHnubl ,I'pana” u ,KaBkaz”’, noaBeprayTbIX
BO3JEMCTBUIO Pa3HbIX HAIIPABJIEHMI M YPOBHEN KBa3MUCTATUYECKMX HATPY30K.

C LenbI0 CPpaBHEHMUA IIPUTOAHOCTM K MCCIEAOBAHMAM METOo[a OLIEHKM BCXOXKECTU
u Meroma JapiauTLKOro ObL1 IoacyYmMTaH Koddpduipment xoppensauyu r = 0,94-0,87.
HecMOTPS Ha GOJBLIYI0 TOYHOCTH CpaBHMBaeMbIX MeronoB (HCP 9 = 6,97%, HCP
0/p = 4,65%0) GoJiee YYBCTBUTENLHBLIM, ¢ 2,5X BBbICIUMMM BeaudMHaMyu Femp OKazacA
meron JHepauruxkoro. Cuia pocTa OOHapyKuia BBICOKYIO KOPPenAUMIO C JJIMHON
poctkoB (r = 0,89) n kopHen (r = 0,79). *
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